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NMOACHUTENBHAA 3AMUCKA

Mpwn pa3paboTke nporpaMmmbl MO OMONOTMN TEOPETUYECKYIO OCHOBY ANS onpedeneHus
noaxoaoB K OpMUPOBaHUIO coaepkaHusa ydyebHoro npegmeTta «brnonorua» coctasunu:
KoHuenTyarnbHble nonoxeHns ®roC COO o B3anMoobycrnoBAEHHOCTU LeNen, CogepxaHus,
pe3ynbtatoB 00y4yeHnsa n TpeboBaHMIN K YPOBHIO MOArOTOBKM BbIMYCKHMKOB, NOMOXEHUs1 06
0OLLMX Lensax n NpuHLmMnax, XxapakTepusyoLmnx COBPEMEHHOE COCTOSHUE CUCTEMbI
cpeaHero obulero obpasoBaHus B Poccurickon degepaunm, a Takke NonoXKeHUs o
cneundmke Guonornn, eé 3Ha4yeHMM B NO3HAHUK XXMBOW NpUpoabl 1 obecneveHnn
CyLlEeCTBOBaHMS YernoBedeckoro obuectea. CornacHo Ha3BaHHbLIM MOJNTOXKXEHUSM,
onpeaeneHbl OCHOBHbIE (PYHKLMM NporpaMmbl No Guonornm n eé cTpykTypa.

Mporpamma no Guonornm Aaét npeacrasneHue o Lensx, o6 obuen ctpaternm obyveHus,
BOCMUTaHUSA 1 pasBuUTMsI oDyvaroLwmxcsa cpeacteamm yyebHoro npegmeta «brnonorusay,
onpeaensaeT ob6a3aTenbHOe NpegMeTHOE coaepKaHue, ero CTpYKTypy, pacnpegeneHue no
pasgenam u Temam, pekoMeHayeMyto nocnenoBaTeNlbHOCTb 3yveHust y4ebHoro matepmana
C YH4ETOM MeXnpeaMeTHbIX 1 BHYTPUNPEAMETHbIX CBA3EW, NTOrMkn obpasoBaTernibHOro
npouecca, BO3pacTHbIX 0COBEHHOCTEN 0byYatoLLnXCS.

B nporpamme no 6monornmn Takke yuntbiBatoTCs TPEOOBaHUSA K NNaHNPyeMbIM NIMYHOCTHbBIM,
MeTanpeaMeTHbIM 1 NPeaMETHbIM pe3ynbTaTtam 00yyeHns B GOpMMpoBaHNN OCHOBHbIX
BMOOB y4ebHO-No3HaBaTeNbHON AeATENBHOCTU/YYeBHbIX 4eACTBUIA 0By4vatoLWmnxcs no
OCBOEHMIO cogepkaHusi bmonornyeckoro oopasoBaHus.

B nporpamme no 6mnonorun (10—11 knaccol, 6a3oBbii YypOBEHL) peann3oBaH NPUHLMM
NPeeMCTBEHHOCTU B M3yyeHun Guonorun, 6narogaps 4emy B HeM npocmaTpmBaeTcs
HanpaBfeHHOCTb Ha pa3BUTUE 3HAHWI, CBA3AHHbIX C (POPMUPOBAHMEM ECTECTBEHHO-



Hay4YHOro MMPOBO33PEHUSA, LLEHHOCTHLIX OpUEeHTaLMI NNYHOCTU, SKONOMMYECKOro
MbILUSIEHNS, NPeACTaBEHUN O 300POBOM 0bpase Xn3Hu 1 6epexxHbIM OTHOLLEHMEM K
OKpYy>KatoLLen npupoaHon cpeae. Noatomy Hapsay ¢ usydeHnem ooedmnonornyecknx
TEOPUI, a TaKkKe 3HAaHUN O CTPOEHMM XMBbLIX CUCTEM PA3HOro paHra 1 CyLHOCTU OCHOBHbIX
npoTeKarLmMX B HUX NPOLIECCOB B NporpaMmmMe no 6uonornv yaeneHo BHUMaHue
NCMOMb30BaHWMIO NONYYEHHbIX 3HAHW B MOBCEAHEBHOM XN3HW AN peLlleHnst NpUKnagHbIX
3agad, B TOM 4ncrne: npodunakTukm HacneacTBeHHbIX 3abonesaHnin Yenoseka, Meanko-
reHeTMYECKOro KOHCYNbTUPOBaHUS, 060CHOBaHUSA 3KOMNOrMYECKN LienecoobpasHoro
noBedeHNs B OKpYKatoLLlen NpUpoaHON cpefe, aHannsa BrnsiHUS X035MCTBEHHOM
OEeATeNbHOCTU YenoBeka Ha COCTOSIHME NPUPOAHBIX U UCKYCCTBEHHbIX 9KOCUCTEM. YCuneHme
BHUMaHWSA K NPUKNagHoOW HanpaBneHHOCTN y4ebHoro npeameTa «buonormua» npoankToBaHo
HeobxoanMocCTbo obecneyeHns yCnoBumn A8 peLleHnsa OAHOM U3 akTyanbHbIX 3a4ad
LUKONbHOro Guonornyeckoro o6pasoBaHus, kKoTopasi npeanonaraeT opMmMpoBaHue y
obyuaroLmxcsa cnocobHOCTU afanTMpoBaThCH K UBMEHEHNSIM JUHAMUYHO pa3BMBatoLLErocs
COBPEMEHHOro Mupa.

Bvonorusa Ha ypoBHe cpegHero obuwero obpasoBaHusa 3aHMMaeT BaxkHoe mecto. OHa
obecneymBaeT hopmMmpoBaHue y obyyatoLWmMxcsa npeacTaBneHnin 0 Hay4YHOW KapTMHe Mupa,
pacwmpsieT n 06obLaeT 3HaHUSA O XMBOW NpMpoae, €€ OTNMYNTENbHbIX NPU3HAKax —
YPOBHEBOW OpraHM3auun 1 3BOMOLMK, CO34aAET YCNOBUA ANNA: NO3HAHWNS 3aKOHOB XNBOM
npupoabl, opMmnpoBaHus yHKLNOHANBHOW rPaMOTHOCTU, HaBbIKOB 3,0POBOIO 1
6e3onacHoro obpasa XnsHu, IKONOTMYECKOrO MbILLIEHNS], LLEHHOCTHOrO OTHOLLEHUS K XKUBOW
NPUPOAE 1 YENOBEKY.

Bonbluoe 3HayeHne Guonorna NMeeT Takke AN pelleHns BocnuTaTenbHbIX 1
pasBMBalOLLMX 3a4a4 cpeaHero obLero o6pasoBaHus, coumanmnsaumm obyyatoLmxcs.
N3yueHne Bronorum obecneynsaeT ycrnosusi Ans OPMUPOBaHNS UHTENNEKTYarnbHbIX,
KOMMYHMKaLMOHHbIX N MHPOPMALMOHHBLIX HAaBbLIKOB, 3CTETUYECKON KynbTypbl, CocobCTByET
NHTEerpaumm 6MonNorMYyecknx 3HaHum ¢ NPeACTaBNeHMAMM U3 APYrUX Y4eOHbIX NpeaMeToB, B
4acTHOCTU, HU3UNKKN, XMMUN U reorpachumn. HasBaHHbIE NOMOXEHWUSI O NpegHa3HaYeHUN
y4yebHoro npeameTa «bronorusa» coctaBunm OCHOBY ANs onpeAeneHrs NoaxoaoB K oTéopy
N CTPYKTYPUPOBAHMIO Ero COAepKaHus, NPeACTaBNeHHOro B Nnporpamme no Guonoruu.

OT60p cogepxaHus yuyebHoro npegmeTta «brnonornsa» Ha 6a3oBOM ypOBHE OCYLLECTBMNEH C
no3uumm KynbTypocoobpasHoro nogxoaa, B COOTBETCTBUM C KOTOPbIM oby4atomnecs
OOJMKHBbI OCBOUTL 3HAHWSI U YMEHUS, 3Ha4YMMble Anst POPMUPOBaAHUSA 0OLLEN KyNbTypbl,
onpegensLlmMe agekBaTHoOe NOBEAEHNE YENOBEKa B OKpY»KatoLen NpupoaHOn cpeae,
BOCTpeOOBaHHble B NOBCEAHEBHOM XMU3HW M NpakTudeckon aearenbHocTn. Ocoboe mecTo B
3TON CUCTEME 3HAHUI 3aHUMAIOT ANIEMEHTLI COOEPXKaHUSA, KOTOPbIE CIy»KaT OCHOBOW ANs
POpMUPOBAHUA NPeaCTaBNEHNA O COBPEMEHHOW €CTECTBEHHO-HAY4YHON KapTUHE Mupa u
LEHHOCTHbIX OPUEHTaLMAX IMYHOCTU, CNOCOBCTBYIOLLMX N'yMaHM3aLmm 6Monornyeckoro
obpas3oBaHus.

CTpyKkTypupoBaHue cogepxaHnsa y4ebHoro martepumana B nporpamme no 6uonorum
OCYLLECTBIIEHO C YYETOM NPUOPUTETHOIO 3HAYEHUSA 3HAHWUIN 06 OTNNUNTENBHbIX
0COBEHHOCTAX XXMBOW NPUPOALI, O €€ YPOBHEBOW OpraHusauumn n asonounn. B
COOTBETCTBUU C 3TUM B CTPYKType y4ebHoro npeameTta «buonornsa» BblaeneHsl cneayowme



copgepxatenbHble NUHUK: «bronorna kak Hayka. Metoabl Hay4YHOro No3HaHuA», «KneTtka kak
Buornornyeckasa cuctemar, «OpraHmam kak buonormyeckas cuctemar, «Cucrema u
MHOroo6pasve opraHM4ecKoro Mmpay, «9BOMIOLUS XKUBOW NPUPOObI», « AKOCUCTEMbI U
npucyLime UM 3aKOHOMEPHOCTMUY.

Llenb nay4eHus ydebHoro npeameTta «buonornsa» Ha 6a3oBOM YpOBHE — OBnageHune
00y4aoLLMMUCSA 3HAHUSIMU O CTPYKTYPHO-(PYHKLMOHANBHOM OpraHn3aumm XnBbIX CUCTEM
pa3HOro paHra u NpuobpeTeHne yMeHNn NCNONb30BaTb 3TN 3HAHUA ANA rPAMOTHbIX
OENCTBUI B OTHOLLEHMN OOBEKTOB XMBOW NPMPOAbLI U PELLEHUS PA3NNYHBIX XXU3HEHHbIX
npobnem.

[ocTtuxeHne Lenu nsydyeHns yyebHoro npegmeTta «buonorns» Ha 6a3oBoM ypoBHe
obecneunBaeTcsl pelleHneM crieayLwmnx 3aaad:

0OCBOEHME 00y4aoLUMUCH CUCTEMbI 3HAHWIA O BUONOTMYECKUX TEOPUSIX, YYEHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSX, rMnoTe3ax, NpaBunax, CnyXalimx 0OCHOBOW Ans (hopMUPOBaHUSA
npeacTaBneHuii 0 eCTECTBEHHO-HAY4YHOWN KapTMHE MMpa, O MeToAax Hay4YHOro No3HaHus,
CTPOEHMU, MHOroo6pa3nm 1 0COBEHHOCTSIX XXUBbIX CUCTEM PA3HOr0O YPOBHS OpraHu3auum,
BbIJAMOLLMXCSA OTKPbITUSIX U COBPEMEHHbIX UCCINEAOBaHUSX B GUONornu;

dopmupoBaHMe y 0ByYaroLLMXCA NO3HABATENbHbIX, MHTENMEKTYyarnbHbIX 1 TBOPYECKMX
CnocoBHOCTEN B NpoLecce aHanu3a AaHHbIX O MyTAX pa3BUTUS B GUOMOTMM HayYHbIX
B3rnsi4oB, Uaen U NoaxonoB K U3yYEHUIO XKUBbIX CUCTEM Pa3HOro YPOBHS OpraHu3aumy;

CTaHOBEHME Yy 06y4YaroLmnXcs 06LLEeNn KynbTypbl, (YHKLUMOHAMNBHON FPaMOTHOCTU, pa3BUTUE
YMEHUI OB BSCHATbL M OLeHMBATL SIBNEHUS OKPY>KatOLLLEro MMpa >XMBOW NPMPOAbI Ha
OCHOBaHWUM 3HaHWI 1 OMbITa, MONYYEHHbIX NPU U3y4eHun Guonoruu;

(bOpMVIpOBaHI/Ie Yy 06yqa+ou_w|xc9| yMeHVIIZ UNNICTPpNpoBaTb 3HA4YEHNE ouronorn4eckmx
3HaHWU B I'IpGKTVI‘-IGCKOVI OeATeNbHOCTU YenoBekKa, pa3BUTnm cCoBpeMeHHbIX MeanLNHCKNX
TEXHOMOMNN 1 anO6MOTeXHOJ'IOFI/Il7I;

BOCnuTaHue y6exaeHHOCTM B BO3MOXHOCTM NO3HaHWS YeNOBEKOM XMBOW NpUpoabl,
Heo6xoanMocCTN BepexxHOro OTHOLLEHNS K Hel, COBNoaEeHNsT 3TUYECKUX HOPM MpK
npoBeAeHun BUONOrMYECcKNX NCCrnesoBaHW;

OCO3HaHWe LIeHHOCTM BMOMOrMYecKmX 3HaHU NS NOBbILLEHWS YPOBHSA 3KONOMMYECKOW
KynbTypbl, 45115 POPMUPOBAHUSA HAYHYHOIO MUPOBO33PEHUS;

NPUMEHEHNEe NPUOBPETEHHBIX 3HAHUN U YMEHWUIA B MOBCEAHEBHOM XN3HW OS1S1 OLEHKN
nocneacTBuii CBOEN AeATENbHOCTU MO OTHOLLEHUIO K OKpY>KatoLLen cpeae, COBCTBEHHOMY
340pOoBb0, 060CHOBaHUE U cobniogeHmne Mep NpodmnakTMkn 3abonesaHun.

B cucreme cpegHero obuiero obpasoBaHust «buonorusi», nsydaemasi Ha 6a3oBom ypoBHe,
aBnsieTca 06s3aTenbHbIM y4ebHBIM NpegMeToM, BXOASALWMUM B COCTaB NpeaAMeTHOM obnacTu
«EcTecTBeHHO-Hay4Hble NpeameTbi».

[nsa nayyeHus 6uonormm Ha 6a3oBOM ypoBHE cpeaHero obLiero obpasoBaHnsa oTBOANTCA 68
yacog: B 10 knacce — 34 yaca (1 4yac B Hegento), B 11 knacce — 34 yaca (1 yac B Hegento).



COOEPXAHWME OBYYEHUA
10 KNACC
Tema 1. Buonorusa kak Hayka.

Buonorus kak Hayka. CBaAsb Guonornn ¢ o6LLEeCcTBEHHbIMU, TEXHUYECKUMN N OPYTMMUA
€CTECTBEHHbBIMW HayKamu, ourocodmen, 3TMKON, 3CTETUKON 1 NpaBoM. Ponb drnonornn B
hOPMUPOBAHUN COBPEMEHHOWN HAay4YHOWN KapTUHbI M1pa. Cnuctema GMonormyecknx Hayk.

MeToabl NO3HAHWUS XXMBOW NpMpoabl (HabnogeHne, 3KCNePMMEHT, onucaHue, n3mMepeHne,
Knaccudukaumsi, MogenvpoBaHue, ctatucTnyeckas oopaboTtka gaHHbIX).

JemoHcTpauum:

MopTpeThl: Y. OapsuH, . Mengens, H. K. Konbuos, IX. YOoTCoH n . Kpuk.
Tabnuubl n cxembl: «MeToabl NO3HAHUS XXUBOW NPUPOObI».
JTabopaTtopHbie 1 npakTuieckne paboThbi:

MpakTnyeckas pabota Ne 1. «cnonb3oBaHne pasnmyHbiX METOLAOB NPU U3YYeHUU
O1ONoOrMyYecknx o0 bLEKTOBY .

Tema 2. KvBble cMcTeMbl U UX OpraHu3auus.

KuBble cuctembl (brocuctemol) kak npeameT ndydeHnsa Guonorun. OTAnYME XMBbIX CUCTEM
OT HEOPraHN4YeCKoN NpUpoabI.

Ceomncta brnocuctem n nx pasHoobpasme. YpoBHU opraHm3auum buocuctem:
MONEKYNAPHBbIN, KNETOYHbIW, TKaHEBbIA, OPraHN3MEHHbIW, NONYNALMOHHO-BUAOBOW,
9KOCUCTEMHbIN (BroreoueHoTMYeCKnIn), BrocepHbIn.

OemoHcTpauuu:

Tabnuubl 1 cxembl: « OCHOBHbIE MPU3HAKM XXU3HWY», «YPOBHWN OpraH1M3aummn Xnsown
npupoAabI».

O6opynoBaHue: mogenb mornekynbsl AHK.
Tema 3. XnMmnyecknin coctaB U CTPOEHMUE KINETKN.

XUMMNYECKNIN COCTaB KIMeTKN. XUMNYECKNE ISTIEMEHTDI: MaKpoaneMeHTbl, MUKPO3J1IEMEHTbI.
Boga u MHeparnbHble BELLEeCTBa.

®yHKUMM BOAbI U MMHEpanbHbIX BeLLecTB B kneTke. MoaaepxaHue ocMoTuyeckoro 6anaHca.

Benkun. CoctaB n ctpoeHune 6enkos. AMUMHOKUCIOTBEI — MOHOMEPbLI 6enkoB. HesameHnmble
3aMeHNMblE aMUHOKUCIOTbl. AMUHOKUCITOTHBIN COCTaB. YPOBHU CTPYKTYPbl OEMKOBOM
MoseKynbl (NepBUYHas, BTOPUYHAs, TPETUYHAA U YeTBEPTUYHAs CTPYKTypa). XMMnyeckmne
cBoricTBa 6enkoB. buonornyeckme dyHkUMn 6€nKoB.



®epmeHTbl — Bronoruveckune katanusatopbl. CTpoeHne hepMeHTa: akTUBHBIN LIEHTP,
cybcTpatHasa cneunduyHocTb. KodbepmeHTbl. ButamuHbl. OTnvumns dhepmeHToB oT
HeopraHM4ecKknx kaTanm3aTopos.

YrneBoabl: MOHOCaxapuabl (rnoko3a, pubosa n aesokcmpubosa), gucaxapuabl (caxaposa,
nakTos3a) u nonucaxapuabl (Kpaxman, rmmkoreH, Lenntonosa). buonornyeckne dyHkunn
yrneBoOAOB.

Jinnnabl: Tpurnnuepunapl, pocdonmnuabl, cteponabl. MN'mapodunbHo-rmapodobHLIe
ceorctBa. buonornyeckme cyHkumm nunugos. CpaBHeHWe yrineBoaoB, 6enkos 1 NMnNMaoB
KaK MCTOYHMKOB 3HEPTUM.

HyknewnHosble kncnotol: JHK n PHK. Hykneotngbl — MOHOMEpPbI HYKNENHOBbLIX KUCSIOT.
Ctpoenne n pyHkummn OHK. Ctpoenne n pyHkumnn PHK. Buabl PHK. AT®: cTtpoeHue n
OYHKUMMN.

LinTonorna — Hayka o knetke. KnetoyHas Teopusa — npumep B3aMMogencTBusS Maen n
¢akToB B HAY4YHOM MO3HaHMU. MeToabl U3YyYeHUs KNeTKN.

KneTka kak LenoctHas xuBas cuctema. ObLmne npmaHakm KNeTok: 3amMKHyTast Hapy>kHas
memMbpaHa, monekynbl IHK kak reHeTudeckuin annapar, cuctema cuHTesa bernka.

Tunbl KNETOK: aykapuoTuyeckas n npokapunotundeckasd. OcobeHHOCTN CTPoeHUs
NpoKapmnoTMyeckomn kneTkn. KnetodHas cteHka 6aktepuin. CTpoeHne aykapnoTuyeckom
kneTkn. OCHOBHbIE OTNNYMSA PACTUTENBHOW, XXMBOTHOM U TPUBHOW KIETKW.

[MOBEPXHOCTHbIE CTPYKTYPbI KIETOK — KNeTOYHasa CTeHKa, MMNKOKanuKke, Ux yHKUUN.
lNMnasmatuyeckas membpaHa, eé ceoncTBa n oyHkuun. Lintonnaama n eé opraHonasi.
OpHomeMbpaHHbie opraHonabl kneTtku: AMNC, annapat MonbaXu, M30COMBbI.
MonyaBTOHOMHbIE OpraHOMAbI KNeTKU: MUTOXOHAPWK, nnactuabl. lNpoucxoxaeHve
MUTOXOHAPWIA 1 NnacTua. Buael nnactua. HemembpaHHble opraHonabl KneTku: pubocombl,
KNEeTOYHbIN LEeHTP, LLEHTPUONN, PECHUYKN, XIYTUKN. DYHKLMM OpraHOMAOB KNEeTKN.
BkntoveHus.

Anpo — perynaTopHbIn LeHTp kneTkn. CTpoeHue sapa: agepHas obonoyka, kapvonnasmva,
XPOMAaTUH, SAPLILLKO. XPOMOCOMbI.

TpaHCcnopT BELLECTB B KNeTkKe.
JemoHcTpauum:

MopTpeThl: A. JleBeHryk, P. I'yk, T. lLBaHH, M. LUnenaeH, P. Bupxos, k. YoTcoH, ®. Kpuk,
M. YunkuHc, P. ®paHknuH, K. M. bap.

D,I/IarpaMMbIZ «Pacnpep,eneHme XUMNYECKNX 3N1EMEHTOB B HEXNBOWN npupoae»,
«Pacnpen,eneHVle XUMNYECKNX 3FIEMEHTOB B XXNMBOW npupoae».

Tabnuubl n cxembl: «[epuognyeckas Tabnmua XMMUYECKUX 3NTIEMEHTOBY, « CTpoeHne
Mornekynbl Boabl», «bruocnHtes 6enkay, « CtpoeHne monekynel 6enka», « CTpoeHue
depmeHTar», «HyknenHoBble kncnotbl. QHK», « CTpoeHne monekynbl AT®», «CtpoeHne



ayKapnoTU4eCcKom KneTkny», « CTpoeHne XUBOTHOM KNeTkn», « CTpoeHne pacTuTernbHON
KneTkn», « CTpoeHne npokapnoTu4ecKkom KnetTkmy», « CTpoeHne agpa KneTkn», «Yrnesoabl»,
«Jvnnabi».

O6GopyaoBaHue: cBETOBOM MUKPOCKOM, obopyaoBaHve Ansi npoBeaeHnsa HabnogeHmn,
N3MEepPEHWIA, SKCMEPUMEHTOB, MMKpONpenapaTbl PacTUTENbHbIX, XMBOTHbIX U
DOakTepuarnbHbIX KIETOK.

JTabopaTtopHble 1 npakTuieckne paboThbi:

JlTabopaTopHasa pabota Ne 1. «M3yuyeHne KaTanMTU4eCKon akTMBHOCTM (DEPMEHTOB (Ha
npuMepe ammnasbl UnNn katanasbl)y.

JTabopatopHas pabota Ne 2. «M3y4yeHne CTpoeHns KNeTok pacTeHNn, XXMBOTHbIX 1 BakTepui
noA4 MUKPOCKOMOM Ha rOTOBbIX MUKpoMpenapaTax v nx onvcaHme».

Tema 4. XKnsHegesatenbHOCTb KNETKM.

O6meH BelecTs, nnn metabonunam. Accummnaums (NnactTu4eckmn obmMeH) n AMcCuMunaALng
(3HepreTuyecknin obmeH) — oBe CTOPOHbI eAUHOMo npouecca metabonmama. Ponb 3akoHOB
COXpaHEeHUs! BELECTB M 3HEPTUN B NOHUMaHUM MeTabonmama.

Tunbl obMeHa BelecTB: aBTOTPOMHLIN U reTepoTpodHbIA. Ponb depMeHTOB B 06MeHe
BELLECTB N NpeBpaLLeHUN IHEPTUN B KIETKE.

doTtocnHTes. CBeToBada N TemHoBast asbl PoTocuHTE3a. Peakunmn hoTocmHTE3a.
OdhekTMBHOCTL POTOCKMHTE3A. 3HaYeHne PoToCKMHTE3a ANA Xn3Hn Ha 3emne. BrivaHue
yCnoBui cpefbl Ha (POTOCUHTES M CNOCOObI NOBbLILLEHWUS €ro NMPOAYKTUBHOCTU Y KYNbTYPHbIX
pacTeHun.

XeMocuHTe3. XeMocuHTe3npytowme 6akrepumn. 3HayeHne XeMoCHTe3a ANs XKU3HM Ha
3emne.

OHepreTuyecknin obMeH B KneTke. PaclienneHne BeLLECTB, BblAeNeHne U akkyMynmpoBaHue
SHEpPruu B KneTke. OTanbl 3HepreTnyeckoro obmeHa. Mukonua. bpoxeHue n ero Buapl.
KucnopogHoe okucrieHue, unm knetoyHoe abixaHue. OkucnutensHoe ocqopunmpoBaHue.
O PEKTMBHOCTL SHEPreTUYecKkoro oomeHa.

Peakumn matpunyHoro cuHtesa. 'eHeTuyeckasa nHdopmaumsa n HK. Peanusauus
reHeTU4eCcKon NHpopmauum B kneTke. MeHeTUYeCKUn Kog 1 ero CBoncTea. TpaHcKpunung —
MaTpu4dHbIi cnHTes PHK. TpaHcnauusa — buocmHTes 6enka. 3tanbl TpaHCnaLmm.
KogmpoBaHue amuHokucnoT. Ponb pubocom B GrocuHTese Gerka.

HekneTouHble oopmbl Xn3HM — BUPYChI. icTopus oTkpbiTusa Bupycos (4. . iBaHoBCkuI).
OCcoBeHHOCTM CTPOEHMUS U XU3HEHHOTO LiMKna BupycoB. baktepnodarn. bonesHu pacteHun,
XMBOTHbLIX 1 YerioBekKa, Bbi3blBaeMble BUpycamn. Bupyc nmmyHogedpuumTta yenoseka (BUY)
— Bo3bygutens ClM0a. O6paTHasa TpaHcKpunums, peeepTasa u uHTerpasa. lNpodgunakrmka
pacnpocTpaHeHnsa BUPYCHbIX 3abonesaHnin.

JemoHcTpauum:



MopTtpeThl: H. K. Konbuos, [. 1. MBaHoBckui, K. A. Tumnpases.

Tabnuubl 1 cxeMbl: « Tunbl NUTaHus», «MeTtabonmnamy, « MUToxoHAPUS», «OHEPreTU4ECKUi
obmeHy, «Xnoponnacty, «PoTocmHTesdy, «CTpoeHne HK», «CTpoeHne n
PyHKUMOHMpOBaHMe reHa», «CnHtes 6enka», «'eHeTnyeckm kog», «Bupycol»,
«baktepnodarm», « CTpoeHue un xun3HeHHbIn uukn supyca Clra, 6akrepuodara»,
«Pennukauna OHK».

O6opynoBaHue: mogenu-annnukaumm «Yasoenue OHK n TpaHckpynumsa», «bnocuHres
Benka», « CTpoeHue kneTkn», mogens cTpyktypsl OHK.

Tema 5. PaamHOXeHne n nHaneuayanbHoe pa3sutme opraHM3mMoB.

KneTouHbIV LUMKIT, UKW XKU3HEHHbIW LMK KNeTku. MIHTepdasa n mutoa. lNpouecchl,
npoTekawwme B MHTepdase. Pennukauusa — peakunsa matpuyHoro cuHtesa OHK. CtpoeHune
XPOMOCOM. XpOMOCOMHbI HAabop — kapuoTun. OunnaonaHbli U ranfiouaHbii XpOMOCOMHbIE
Habopbl. XpomaTtungpl. LinTonornyeckne 0CHOBbI pa3aMHOXEHUSA 1 UHAMBUAYaNbHOro
pa3BUTUS OpraHM3MoB.

[enenune knetkm — mmto3. Ctagmm muto3sa. Npouecchl, Nponcxoaswme Ha pasHbiX CTaanax
MuTo3a. bnonornyeckun cmbicn MnTo3a.

Mporpammupyemas rmbenb KneTku — anonTos.

dopMbl pa3aMHOXeHNs opraHM3MoB: Gecnonoe 1 nonoeoe. Buabl 6ecnonoro pasmHoXeHUs:
AerneHve HaaBoe, NOYKOBaHME OfHO- U MHOFOKMETOYHbIX, cnopoobpasoBaHue,
BeretTaTMBHOE pasMHoXeHue. VIcKyCCTBEHHOE KIMOHMPOBaHWE OPraHn3MOB, ero 3Ha4eHue
ANs cenexkummn.

lMonoBoe pa3MHOXeHUe, ero oTnMyna ot 6ecnornoro.

Menos. Ctagum menosa. lNpoueccsl, npomMcxoasiine Ha ctagusax menosa. [losegeHue
XpOMOCOM B Meno3se. KpoccuHrosep. bnosormyecknin cMbicn U 3HayeHme menosa.

lameToreHes — npouecc obpa3oBaHVs MOMOBbLIX KNETOK Y XMBOTHbIX. [1onoBble xenesb:
CeMeHHUKN 1 andHnkn. ObpasoBaHve 1 pa3BuUTUE NOMOBbLIX KNETOK — raMeT (cnepmarosouns,
AanuekneTka) — cnepmaToreHes n oporeHe3. OcCob6eHHOCTM CTPOEHUST ANLEKNETOK U
cnepmaTto3ougoB. OnnogoTeopeHue. MapTeHoreHes.

NHoueBuayansHoe pa3suTue (oHToreHes). AMBbpuoHansHoe pa3sutue (ambpuoreHes). Tanbl
9MOpPMOHaNbLHOro pa3BmUTUSA Y NO3BOHOYHBIX XUBOTHBIX: ApOOneHne, ractpynsaums,
opraHoreHes. [TocTambproHanbHoe pa3BuTUe. Tunbl NOCTAMOPUOHANBHOIO Pa3BUTUS:
npsimoe, HenpsiMoe (NMUYMHOYHOE). BrninsaHve cpeabl Ha pa3BuTUE OPraHUM3mMoB, (hakTopsl,
CNOCOGHbIE BbI3biBaTb BPOXAEHHbIE YPOACTBA.

PocT 1 passuTtue pacteHuin. OHToreHes LIBETKOBOIrO PacTEHUs: CTPOEHUE CeMEHM, CTaaun
pasBuTUS.

[JeMoHcTpauum:



Tabnuupl 1 cxembl: «POPMbl pa3MHOXEHUS OPraHM3MOoBY, «[JBOMHOE ONNo40TBOPEHNE Y
LBETKOBbIX pacTeHun», «BeretatMBHoe pasMHOXeHNe pacTeHuny, «[eneHve kneTku
OakTepuny, «CTpoeHmne NonoBbIX KNeTok», « CTpoeHne XpoOMOCOMbI», « KNeTOUHbIN LMKIT»,
«Pennukauua OHK», «MuTto3», «Menoay, «lMpsmoe n Henpsmoe passutue», «ametoreHes
y MIneKkonuTaoLwmx 1 yenosekay, « OCHOBHblE CTaanM OHTOreHe3ay.

O6opynoBaHue: MMKpPOCKON, MMKponpenapaTtbl « CnepMaTto30o1abl MIEKONUTAOLLETO»,
«AnuekneTka mnekonuTaroLero», «KapmokmHes B KneTkax KopeLuka nyka», MarHuTHas
Moaenb-annnukauma «eneHue knetkm», mogene AHK, mogens metadasHom XpOMOCOMBbI.

JTabopaTtopHbie 1 npakTuieckne paboThbi:

JTabopaTtopHas paboTta Ne 3. «HabntogeHne mnutosa B KINeTkax KOHYMKA KOpeLLKa Jyka Ha
roToBbIX MUKpOnpenapaTax».

JTabopaTtopHas paboTta Ne 4. «M3ydeHne cTpoeHUs NonoBbIX KNETOK Ha rOTOBbIX
MUKponpenapartaxy.

Tema 6. HacneactBeHHOCTb U UBMEHYNBOCTL OPraHnM3MoB.

MpegmeT 1 3agaydn reHeTukn. Ictopus passuTust reHETUKN. Ponb LMTOMNOMN U
amMbpuronornn B CTaHOBMNEHUN FeHETUKU. Bknaa poccumncknx u 3apybexHblX yY4EHbIX B
pas3BuUTUE reHeTUKU. MeToabl reHeTUKN (rMOpMAONOrMYECKN, LMTOTEHETUYECKIIA,
MonekynapHo-reHeTudecknin). OCHOBHble reHeTuYeckue NoHATUA. f'eHeTuyeckas
CUMBOSIMKA, UCNOSTb3yeMasi B CXeMaXx CKpeLLUMBaHUN.

3aKOHOMEPHOCTW HacneaoBaHWS NPU3HAKoB, yCcTaHoBIeHHble . MeHaenem.
MoHornbpuaHoe ckpelmBaHue. 3akoH eguHoobpasnst rmbpunaos NEPBOro NOKONEHUS.
MpaBnno 4OMMHMPOBaHUA. 3aKOH pacLlensieHns NPU3HakoB. [MnoTesa YMCTOThl raMerT.
lMonHoe n HenonHoe JOMUHUPOBAHME.

OvrnbpugHoe ckpelumBaHue. 3akoH HE3aBMCMMOrO HacneoBaHUsS NMPU3HAKOB.
LinToreHeTn4eckne oCHOBbI AUMMOPUAHOMO CKpeLLMBaHnsA. AHaANM3NPYHOLLLIEE CKPELLBaHME.
Mcnonb3oBaHre aHanM3npyoLero ckpeLumMBaHns ans onpeaeneHms reHoTuna ocoou.

CuenneHHoe HacnegoBaHue npusHako. PaboTa T. MopraHa no cuenneHHomy
HacnegoBaHWo reHoB. HapylueHue cuenneHnsa reHoB B pesynbTaTe KpOCCHMHIoBepa.

XpOMOCOMHaﬂ Teopuna HacnegCTtBeHHOCTH. eHeTnueckne KapThbl.

leHeTuka nona. XpoMOCOMHOe onpegerneHve nona. AyTocoMbl U NMONOBbIE XPOMOCOMbI.
FoMoraMeTHble U reTeporaMeTHble opraHnm3Mbl. HacnegoBaHue nNpusHakoB, CLENMEHHbIX C
NoSIoOM.

M3meH4MBOCTb. Buabl NI3MeHUMBOCTU: HEHACNeACTBEHHAas U HacneacTBeHHasn. Ponb cpeabl
B HEHACNeACTBEHHON N3MEHYMBOCTU. XapaKTepucTnka MogndukaLMoOHHON N3MEHYNBOCTH.
BapuauunoHHbIi psg v BapMaunoHHas kpueasi. Hopma peakuumn npusHaka. KonnyectBeHHble
N Ka4yeCTBEHHbIE NPU3HAKM N NX HopMa peakumn. Ceonctea MoanMKaLMOHHON
M3MEHYNBOCTMN.



HacneacTtBeHHasi, M reHoTMnmMyeckas, M3aMmeH4YnBoCTb. KoMOGMHaATUBHAA N3MEHYMBOCTb.
Meio3 n nonoBon NpoLecc — 0CHoBa KOMOMHATUBHOM M3MEHYMBOCTU. MyTaunoHHas
M3MeH4YnBOCTb. Knaccudumkaumsa myTaumin: reHHble, XPOMOCOMHbIE, reHOMHble. YacToTa 1
nNpU4MHbl MyTauun. MytareHHble dpakTopbl. 3aKOH rOMONOrMYECKNX PALoB B
HacnegcTBeHHoOM namenymsoctn H. . BaBunosa.

BHeﬂﬂ,epHaﬂ HacneacrtBeHHOCTb N UBMEHYNBOCTb.

"eHeTMka yenoseka. Kapnotun yenoseka. OCHOBHbIE METOAbLI FEHETUKUN YENOBEKA:
reHeanormyeckui, 6rMsHeLOBbIN, UMTOreHeTUYECKNn, BUOXMMNYECKUIA, MONEKYNSPHO-
reHeTu4ecknn. CoBpeMeHHOEe onpeaerieHne reHoTmna: NosTHOreHOMHOE CEKBEHMPOBaHME,
reHoTUNMpoBaHue, B TOM Yuncne ¢ nomoulbto MNMLP-aHann3a. HacneactBeHHble 3aboneBaHus
yenoseka: reHHble 6ones3Hn, 60ne3Hn ¢ HacneaCTBEHHON NPeapPacnOfoXEeHHOCTLIO,
XPOMOCOMHble 6onesHn. Comatmyeckme n reHepaTuBHble MyTauun. CTBOMNOBLIE KNETKMN.
MpuHUMNbLI 300pOBOro obpasa XXN3HWU, AMarHOCTUKM, MPOPUAKTUKM N NEeYeHUs
reHeTu4ecknx 6onesHen. Meanko-reHeTUYECKOE KOHCYIbTUPOBaHME. 3Ha4YeHne
MEANLIMHCKOWN FreHETUKM B NPpeaoTBPaLLLEHNN N NEYEHNN FTeHETUYECKUX 3aboneBaHni
yernoBeka.

JemoHcTpauum:

MopTtpeThl: . Mengens, T. Mopran, . ge ®pus, C. C. YeTtsepukos, H. B. Tumodees-
Pecosckunn, H. . BaBurnos.

Tabnuubl n cxembl: «MOHOrMOpPMAHOE CKpELLUMBaAHUE U €ro UMTOreHeTu4eckas OCHoBay,
«3aKoH pacLlensieHms 1 ero uMtoreHeTu4eckass OCHoBa», « 3aKOH YMCTOThbl raMeTy,
«OdurmbpunaHoe ckpelwmBaHuey, «LlutTonormyeckne oCHOBbl AUMMOPUAHOIO CKPELLMBAHUSAY,
«Meno3s», «Bzanmogencreme annensHbIX reHoB», «[ eHeTuyeckme KapTbl pacTeHni,
XMBOTHbLIX 1 YernoBekay, «['eHeTuka nona», « 3aKOHOMEPHOCTX HacnegoBaHus,
CUENMEHHOro ¢ NosioMy, «KapnoTunbl YenoBeka n XXUBOTHbIX», «Buabl N3MEHYNBOCTNY,
«MoanukaumoHHasa namMeH4YMBOCTbY, «HacnenoBaHune pesyc-gaktopa», «I'eHeTuka rpynn
KpoBu», «MyTaunoHHasa N3MEHUYNBOCTbY.

O6opyaoBaHue: mogenu-annnvkauumn «MoHormbpuaHoe ckpelmBaHuey, «HenonHoe
AOMVHUpOBaHue», «urnbpuaHoe ckpewmBaHne», «Mepekpect XpoOMOCOM», MUKPOCKON U
Mukponpenapat «[po3ocuna» (Hopma, MyTauun opMbl KpbINbEB U OKpacKu Tena),
repbapum «Fopox NOCEBHOMY.

JTabopaTtopHbie 1 npakTuyeckne paboThbl:

JTabopatopHast paboTta Ne 5. «M3yueHne pesynbTaTtoB MOHOrMGPUOHOIO U oUrMOpPUAHOIro
CKpeLUMBaHuNS y Ap0o30dusbl Ha rOTOBbLIX MUKpONpenapaTax».

JlTabopaTtopHasa pabota Ne 6. «M3yvyeHne mognukaumoHHOM N3MEHUYMBOCTU, MOCTPOEHNE
BapuaLMOHHOro psga v BapuaunoHHON KPUBOMY.

JTabopatopHas pabota Ne 7. «AHanms myTaumi y gpo3odusibl Ha roToBbIX
MUKponpenapaTax».

Mpaktnyeckasa pabota Ne 2. «CocTaBneHne 1 aHann3 poAoCroBHbIX YeroBeKay.



Tema 7. Cenekumsi opraHnamoB. OCHOBbI OMOTEXHONOrNMN.

Cenekuusa Kak Hayka 1 npouecc. 3apoxaeHue cenekumm n gomectmkaums. Yduerne H. .
BaBunosa o LeHTpax NPoUCXoXaeHMs U MHOroodpasust KynbTYpPHbIX pacTeHUI. LieHTpbl
NPOUCX0XOEHUSA OOMALLHMX XUBOTHbIX. CopT, nopoaa, WwramMm.

CoBpeMmeHHble MeToabl cenekumm. MaccoBbivi U MHOMBUAYanNbHbIN OTOOPLI B CENEKLMM
pacTeHui 1 XnBOTHbIX. OLeHKa aKcTepbepa. bnnskopoacTBeHHOE ckpelumBaHme —
MHGpUAMHTr. YncTtasa nuHus. CKpelmBaHne YMCTbIX NMHUKA. [eTepo3nc, unm rmépmngHas cuna.
HepoacTteeHHoe ckpelumBaHme — aytopuaunHr. OTaanéHHasa rmbpuansaumsa u eé ycnexu.
McKyCcCTBEHHbBIN MyTareHes 1 nostydyeHme nonmnnongos. JoCTMKeHUs cenekumm pacTeHnn,
XXUBOTHbIX N MUKPOOPraHN3MOB.

BuoTexHonorus kak otpacrb Npon3BOACTBa. ['eHHas nHxeHepus. OTanbl Co3aaHna
pekombumHaHTHOM [HK 1 TpaHcreHHbix opraHnamoB. KnetouHas nHxeHepusi. KnetouHble
KynbTypbl. MUKpOKNOHanN6LHOE pasMHoXeHue pacteHuin. KnoHnposaHue
BbICOKOMPOAYKTUBHBIX CEITbCKOXO3ANCTBEHHbIX OPraHM3MOoB. DKOOMMYECKNE N ATUYECKUNE
npo6rniembl. TMO — reHeTn4YeckM MoaNULNPOBAHHBIE OPraHM3Mbl.

JeMoHcTpauuu:
MopTtpeThl: H. U. BaBunos, . B. MuuypuH, I". 1. KapneueHko, M. ®. iBaHoB.

Tabnuupl 1 cxembl: kapTa «LleHTpbl NPOUCXOXAEHUSA 1 MHOroo6pasnst KyrnbTypPHbIX
pacteHuin», «lopogbl LOMALLHMX XUBOTHbLIX», «CopTa KynbTYpPHbLIX pacTeEHUNY,
«OToanéHHas rmbpmnansauusy, «PaboTel akagemuka M. ®. VMiBaHoBay, «[lonunnonans»,
«OBBbeKTbl BroTeXHONOrMNY, «KneTouHble KynbTypbl U KNOHUpoBaHWe», «KOHCTpymnpoBaHue
N NepeHoC reHoB, XpOMOCOMD.

O6opynoBaHue: Mynsku NIIOAOB U KOPHENNOAOB AMKUX OPM U KyNbTYPHbIX COPTOB
pacTteHun, repbapuin « CenbCKOX03ANCTBEHHbIE PaCcTEHNNAY.

JlabopaTtopHble K npakTuyeckne paboTbi:

Akckypeust « OCHOBHbIE METOAbI U AOCTUXKEHNS CENEKLUMN PACTEHWUIA U KMBOTHBIX (Ha
CENEKUMOHHYI CTaHUMIo, NIeMEHHY0 hepMy, COPTOUCTbITATENbHbIN Y4aCTOK, B TEMNUYHOE
X035IMCTBO, NabopaTopuio arpoyHMBEPCUTETa UMM HAYYHOTO LIeHTpa)».

11 KNACC

Tema 1. 3BonoUMOHHAA Guonorus.

Mpeanocbinkv BO3HUKHOBEHWS 3BOSOLMOHHON Teopun. DBOMNIOLIMOHHAsS TEOPUS U €€ MECTO
B Guonorun. BnvsiHne aBonoLMOHHON TEOPUM Ha pa3BUTHME BMONOrMKN 1 OPYrMX Hayk.



CsupgeTtenscrsa asornouun. lNaneoHTonornyeckne: nocrneaoBaTenbHOCTb MOABNEHUS BUOOB
B ManeoHTONOrM4yecKon netonnucu, nepexoaHsie popmel. bBuoreorpadguyeckne: cxogcTeo u
pasnunyne dayH n riop MaTepmukoB N OCTPOBOB.

3M6pVIOJ'IOFI/I‘-IeCKI/IeZ cxogcTea U pas3nnyina 3M6pI/IOHOB pPa3HbIX BUOOB NO3BOHOYHbIX.
CpaBHI/ITeJ'IbHO-aHaTOMI/ILIeCKVIeZ rOMOJI0Orn4HblE, aHanorn4vHble, pyamMeHTapHblie opraHbil,
ataBU3Mbl. MOJ'IeKyJ'IFIpHO-6VIOXVIMVI‘-IeCKVIeZ CX0ACTBO MEXaHM3MOB HacneaCcTBeHHOCTU U
OCHOBHbIX MeTabonmMyecknx I'IyTel7I Yy BCeX OpraHn3MosB.

JsonoumoHHas Teopusa Y. [lapsuHa. Npeanocbinku BO3HUKHOBEHNUST AapBUHU3MA.
[BwxyLume cunbl a3sonioumm Buaos rno fJapsuHy (M3bbITO4HOE pasMHOXEHME NpU
OrpaHU4YeHHOCTU PecypcoB, HeonpeaenéHHasa n3MeH4YMBOCTb, 6opbba 3a cylecTBoBaHue,
eCTeCTBEHHbIN 0T6Op).

CuHteTnyeckas Teopus agontoumm (CTI) n eé OCHOBHbIE NMONOXKEHUS.
Mwukpoasontoums. MNMonynaums kak eguHiLa Buaa n 9BOMOLUN.

Oewxywime cnnbl (akTopbl) aBonOLUK BUOOB B Npupoae. MyTaunoHHbIA npouecc u
KOMOBUHaATMBHAs N3MEHYMBOCTb. [lonynaumnoHHbIE BOMHbI M Apend reHoB. M3onauua n
MUrpaums.

EcTtecTtBeHHbIN 0TOOP — Hanpaensawwmn daktop asonounn. Popmbl eCTECTBEHHOIO oT6opAa.

MprcnocobneHHOCTb OpraHM3MoB Kak pesynbTaT aBonounn. MNprumepbl NpUcnocobneHnn y
opraHuamoB. ApomMopo3bl U ManoaganTauumn.

Bua v BugoobpasosaHue. Kputepum Buga. OcHoBHble hopMbl BUAOOOpa3oBaHuUS:
reorpadguyeckoe, aKorormyeckoe.

Makpoaontouns. dopMbl 3BOMOLUN: PUNETUYECKas, AUBEPreHTHasi, KOHBEpreHTHas,
napannenbHas. Heo6paTMMOCTb 3BOMNOLIMK.

MponcxoxaeHne oT HecneunanmMsaMpoBaHHbIX Npeakos. MNporpeccupytollas cneumnanuaaums.
ApanTtueHas paguaums.

JemoHcTpauum:

MopTpeTsi: K. JInHHen, XK. b. Jlamapk, Y. OapewuH, B. O. Kosanesckuii, K. M. Bap, 3.
ekkenb, ®. Mionnep, A. H. CesepLoB.

Tabnuubl 1 cxeMbl: «Pa3BuUTMe OpraHMYeckoro Mupa Ha 3emne», «3apobIlLm MO3BOHOYHbIX
XNBOTHLIX», « ApxeonTtepukey, «PopmMbl 60pbObI 3a CyLLLECTBOBaHUE», « ECTECTBEHHbIN
oT60p», «MHOroobpasmne copToB pacTteHnn», « MHOroobpasne Nopos >KMBOTHbIXY,
«Monynauumny», « MyTaunmoHHast UISMEHUYMBOCTbY», « ApOoMOpd03bl», «/anoagantaumm»,
«ObLwas gereHepaumsay, «dBmxyLime cunbl aBonouuny, «Kapta-cxema mapLipyta
nyTtewectsus Y. JapsuHa», «bopbba 3a cywectsoBaHue», «1pncnocobneHHocTb
opraHu3mMoBy, «["eorpadumyeckoe BugoobpasoBaHune», «QKonornyeckoe
BnooobpasoBaHume».



O6GopyaoBaHuMe: KONMeKUUst HACEKOMbIX C PasfnMyYHbIMW TUNamm oKpacku, Habop NNoaoB m
ceMsiH, konnekums «lMprumepbl 3aWMTHBIX MPUCNOCOBNEHUI Y XKUBOTHbIX», MOLESb
«OCHOBHbIe HanpaBreHNsa 3BoONILMN», 00 bEMHass Mogernb « CTpoeHMe rofoBHOrO Mo3ra
NMO3BOHOYHbIXY.

Buoreorpaduyeckas kapta mupa, konnekums «Popmbl COXPaHHOCTM MCKONAeMbIX
XMBOTHbIX U pacTeHnn», modenb annnukauus «lepekpect XxpoMOCoM», BriaXHble
npenapartbl «PasBuTne HacekoMoroy», «PasBuTue NaryLwkuy», Mukponpenapat «Oposocdunar»
(Hopma, MyTaummn opmbl KpbifbEB 1 OKpacku Tena).

JTabopaTtopHbie 1 npakTuieckne paboThbi:
JTabopatopHas pabota Ne 1. «CpaBHeHMe BMAOB N0 MOPEONOrNYECKOMY KPUTEPULIOY.

JTabopatopHas paboTta Ne 2. «OnucaHne npucnocobrneHHOCT opraHnama u eé
OTHOCUTENBHOrO Xapakrepa.

Tema 2. BO3HUKHOBEHME M pa3BUTUE XNU3HN Ha 3emrie.

[loHay4Hble NpeacTaBneHns 0 3apoXKOEHNUM XN3HWU. Hay4yHble rmnoTesbl BO3HUKHOBEHMS
Xn3Hn Ha 3emne: abnoreHes n naHcnepmusi. XuMmmnyeckas sBonouns. ABUOreHHbIN CUHTES
OpraHN4YecKnx BELLLECTB U3 HEOPraHMYEeCKMX. QKCnepuMeHTanbHoe NoATBepXKaeHne
XMM4yeckomn apontouun. HavyanbHble aTanbl bnonorndyeckon apontoumn. M'mnotesa PHK-
mMupa. PopMmmpoBaHne MeMbpaHHbIX CTPYKTYP U BO3HUKHOBEHME NPOTOKIETKN. [epBble
KNeTkn n nx apontounsd. PopMmpoBaHME OCHOBHbIX MPYN XXMBbIX OPraHU3MOB.

Pa3sButne xunsHmn Ha 3emne no apam n nepmogam. Katapxen. Apxenckas n npoteposonckas
apbl. Maneosonckasa apa 1 eé€ nepunoabl: KEMOPUNCKUIA, OPOOBUKCKUIA, CUITYPUNCKUNA,
[OEBOHCKWUI, KAMEHHOYTOJTbHbIN, MEPMCKUNA.

Me3so3soickas apa 1 eé nepmofbl: TPUacoBbIn, OPCKUIN, MESTOBOW.
KanHo3sonckas apa 1 e€ neproabl: NaneoreHoBbIN, HEOrEeHOBLIN, aHTPOMOrEeHOBLIN.

XapakTepucTuka Knumara v reonormyeckmx npoueccoB. OCHOBHbIE 3Tarbl 3BOSOLMN
PacTUTENbHOIO M XXMBOTHOIO MUpa. ApoMopd03bl Y pacTEHUA U XNBOTHbIX. MosiBneHue,
pacuBeT ¥ BbIMUPaHME FPYNM XUBbIX OPraHU3MOoB.

Cucrema opraHn4yecKkoro Mmpa Kak oTpakeHune aBoJirounn. OcCHOBHbIE cCTEMaTUYECKNE
rpynnbl OPraHN3mMoB.

3Bonouusa YenoBeka. AHTpOI'IOJ'IOFVIFl KaK HaykKa. Passutune Hpeﬂ,CTaBﬂeHMVI o
NPONCXoXXOAEeHNN YenoBeKa. MeToabl n3y4yeHuna aHTponoreHesa. CxoactBa n pasnunyna
yenoBeka u XMBOTHLIX. CMCTEMATUYECKOE MOSIOXKEHNE YeroBEKa.

Oewxywime cunbl (paktopbl) aHTponoreHesa. HacneacTseHHas MU3MEHYMBOCTb U
ecTecTBeHHbIN oT6op. ObwecTBeHHbIN 06pas XM3HWU, U3roTOBMNEHME opyaun Tpyaa,
MbILUIEHNE, peyb.

OcCHOBHbIe CTagun 1 BETBM 3BOMOLIMM YeNOBEKa: aBCTpanonuTekn, Yenosek ymenbin,
Yenosek npamoxoadwimin, Yenosek HeaHaepTanbCckni, Yenosek pasymHbIn. Haxogku



McKonaemblx OCTaTKOB, BPEMS CYLLLECTBOBaHMS, 0611acTb pacnpocTpaHeHusl, 06bEM
rONTIOBHOMO Mo3ra, 06pa3 XU3Hu, opyaus.

Yenoseyeckune pacbl. OcHOBHble GonbLuMe packl: eBponeongHas (eBpasmninckas), Herpo-
aBcTpanougHas (3kBaTopuarnbHasa), MOHrononaHas (asmaTcko-amepukaHckas). YepTobl
nprcnocobrneHHOCTM NpeacTaBUTENEN YenoBEYECKMX pac K YCNOBUSAM CyLLIECTBOBAHMS.
EanHcTBO YenoBeyecknx pac. Kputuka pacusma.

JemoHcTpauuu:
MopTtpeThl: ®. Pean, J1. Mactep, A. V. Onapun, C. Munnep, I. Opn, Y. JapeuH.

Tabnuubl 1 cxeMbl: «Bo3HnkHoBEHNE CONMHEYHOM CUCTEMBI», « PasBUTUE OpraHN4YecKoro
Mupa», «PactutenbHas knetkay, «XKMBoTHas knetkay, «lpokapmoTmyeckas Knetkay,
«CoBpeMeHHasi cucteMa opraHmyeckoro Mmpa», « CpaBHeHne aHaTOMUYECKUX YepT
CTPOEHMS YernoBeka 1 YenoBekoobpasHbix 06e3bsaH», «OCHOBHLIE MecTa
NaneoHTONOrM4YeCcknX Haxo4oK NPeaKoB COBPEMEHHOIO YeroBekay, «[lpeBHenme nogny,
«[peBHMe ntoany, «lepBble COBPEMEHHbIE NMoaN», «HenoBeyeckne pachbi».

O6opynoBaHue: Mmynsxku «lMponcxoxaeHune YenoBekay (60CTbl aBCTpanonuTeka,
nuTekaHTpona, HeaHaepTanbLa, KPOMaHbOHLA), CNENKN UK N306paXKeHNs KaAMEHHbIX
opyAauin NepBobbITHOrO YenoBeka (kaMHU-4onnepbl, pybuna, ckpebna), reoxpoHonornyeckas
Tabnuua, konnekums «Popmbl COXPAaHHOCTU UCKOMAEMbIX XMBOTHBIX U PACTEHUMNY.

JTabopaTtopHble 1 npakTuieckne paboThbl:

Mpaktnyeckasa pabota Ne 1. «N3yyeHne nckonaembiX OCTaTKOB PACTEHUI U XNBOTHLIX B
KONNeKUmax».

OKCKypCUsi « OBOMIOLMSA OpraHMyecKkoro Mvmpa Ha 3emrie» (B eCTeCTBEHHO-Hay4YHbIA Unu
KpaeBeO4yeckun Mmysemn).

Tema 3. OpraHunambl 1 OKpyxatoLas cpega.

Jkonorusa kak Hayka. 3agauv u pasgenbl akonorun. MeTtoabl 9KONOrMyeckux nccrenoBaHui.
JKonornyeckoe MMpoOBO33PEHNE COBPEMEHHOTO YENOBeEKa.

Cpeabl 06UTaHNs opraHM3MoB: BOAHasi, Ha3eMHO-BO3AYLLUHas!, NOYBEHHas,
BHYTpMOpraHM3MeHHas.

Okonoruyeckne dakropbl. Knaccugpukauus skonormdeckux akTtopoBs: abnotnyeckme,
BroTnyeckne n aHTponoreHHble. [leNcTBue aKONOrmyecknx hakTopoB Ha OpraHn3mbl.

ABunoTuyeckme dakTopsbl: CBET, TemnepaTypa, BNnaxHocTtb. PoTonepnogunsm.
MpncnocobneHns opraHM3MoB K 4ENCTBUIO abnoTnyeckmx paktopos. buonormnyeckue
pUTMbI.

BruoTtunyeckme daktopbl. Buabl GuoTnyecknx B3aMMoaencTBUN: KOHKYPEHLNS, XULLHNYECTBO,
cmburos u ero coopmel. Mapasntnam, koonepaums, MyTyanmam, KOMMeEHCcanm3m
(kBapTMPaHCTBO, HaxNebHMYeCTBO). AMEHcanuam, HenTpanuam. 3HadeHne BMoTUYECKNX
B3aMMOAENCTBUN AN CYLEeCTBOBAHNSA OPraHn3MoB B NPUPOAHbIX COOOLLIECTBAX.



Qkonornyeckme xapakrepuctunku nonynsaumm. OCHOBHbIEe NokasaTeny Nonynsuun:
YUCINEHHOCTb, MNMOTHOCTb, POXXAAEMOCTb, CMEPTHOCTL, MPUPOCT, MUrpaumsi. AnHamuka
YUCNEHHOCTM MONyNAUUN N €€ perynauus.

JeMoHcTpauuu:
MopTpeTbl: A. N'ymGonbaT, K. ®. Pynbe, 3. Nekkens.

Tabnuubl 1 cxembl: kapTa «lpupoaHblie 30HbI 3emnuy, «Cpefbl 06MTaHMA OpraHU3mMoB»,
«doTonepunoansmy», «lMonynaunm», « 3akOHOMEPHOCTU POCTa YUCNEHHOCTU NONyNALUN
NHpy3opumn-Tychenbkny», «niesble Lenuy.

Na6opaTtopHble 1 npakTuyeckme paboTbl:

JTabopatopHas paboTta Ne 3. «Mopdonormyeckne 0coOeHHOCTN pacTEHUIN U3 pa3HbIX MECT
obutaHus».

JlTabopaTopHasa pabota Ne 4. «BnvsaHue cBeTa Ha poCT 1 pa3BUTME YEPEHKOB Korneyca.
Mpaktnyeckasa pabota Ne 2. «[logCcHET NIOTHOCTM NONYNSAUUA pa3HbIX BUOOB PacTEHUNY.
Tema 4. CooOLlecTBa U 9KONOrM4yeckne CMcTeMsbl.

Coob6LecTBo opraHnamoB — 6uoueHo3. CTpykTypbl BuoLeHo3a: BuaoBas,
NPOCTpPaHCTBEHHas, Tpouyeckas (nuwiesas). Bugbl-gommHaHThl. CBA3n B GuoueHose.

Okonoruyeckne cuctemol (akocnctemsl). MNoHsATME 06 akocucteme n GuoreoueHose.
DYHKUMOHANbHbIE KOMMOHEHTbI 3KOCUCTEMbI: NMPOAYLIEHTbI, KOHCYMEHTbI, peayLEeHThbI.
KpyroBopoT BeLLEeCTB 1 NOTOK 3Heprum B akocucteme. Tpodudeckne (NuLiesble) YpoOBHU
akocucTeMsl. lMNMuiesble uenu n cetu. OCHOBHbIE NMOKa3aTenu 3KoCUCTeMbI: Buomacca,
NpoAyKums. QKonormyeckme nupaMmmabl: NPOAYKLUUN, YNCNEHHOCTN, Bromacckl. CBoncTBa
9KOCUCTEM: YCTOMYMBOCTb, CaMoperynauus, passutme. Cykueccus.

MpupoaHble 3KOCUCTEMBI. DKOCUCTEMbI 03EP U peK. JKocUcTeMa XBONHOIo UIu
LLUIMPOKONIMCTBEHHOrO feca.

AHTpOMOreHHble 3KOCUCTEMbI. ArpoaKocHCcTEMbI. YpBoakocucTeMsl. Bruonoruyeckoe u
XO35IMCTBEHHOE 3HAYEHNE arpo3KOCUCTEM U YPBOIKOCUCTEM.

BropasHoobpasmne kak hakTtop ycTon4ymBocTu akocuctem. CoxpaHeHne Guonornyeckoro
pa3Hoobpa3sus Ha 3emne.

YyeHue B. W. BepHagckoro o 6uocdepe. NpaHuupl, coctaB u CTpykTypa buocdepsl. XKnsoe
BeLecTBO U ero pyHkumm. OcobeHHocTn Buocdepsbl Kak rnobanbHON 3KOCUCTEMBI.
IuHamnyeckoe paBHoBecue n obpaTHas cBA3b B Gruocdepe.

KpyroBopoTbl BELLECTB 1 BUOreoXnMmn4eckne LnKnbl 3NemMeHToB (yrnepoaa, asoTta).
3oHanbHoCTb Broctepbl. OCHOBHbIE BUOMBI CyLUN.

YenoseyvecTBo B 6Buoctepe 3emnu. AHTPONOreHHble nameHeHus B buocgepe. MobanbHble
3KOJIorn4yeckme npobnemsl.



CocylectBoBaHue npupoabl 1 Yenoseyectsa. CoxpaHeHne 6uopasHoobpasnsi Kak OCHOBa
ycTonumsocTn bruoccepbl. OCHOBa paunoHanbHOro ynpasneHns NpupoaHbiMy pecypcamu un
nx ncnonb3oBaHue. [loctmkeHns Gronorny n oxpaHa npupoasbl.

JeMoHcTpauuu:
MopTtpeThl: A. [x. TeHcnu, B. H. Cykaués, B. N. BepHaackui.

Tabnuupl n cxembl: «Muwwesble Lenny, «brnoueHos: coctas n cTpykTypay, «lpupogHble
coobuecTtBay, «Llenn nutaHusay, «3konornyeckas nupammaay, «bnocdepa n yenosek»,
«3JKocucTemMa LLUMPOKOINTMCTBEHHOTO fnecay, « OKocuctema XBoMHOro necay, «brnoueHos
BOOOEMaA», «ArpoLieHo3y, «[pruMepHble aHTPOMNOreHHbIe BO3AENCTBUSA Ha MPUPOAY»,
«BaxkHenLme NCTOUYHNKM 3arpsasHeHns BO3ayxa U rpyHTOBLIX BoAy», «[loyBa — BaxkHeNLwas
cocTaenswoLasa buocdepbly, «PakTopbl Aerpagauumn no4usy, «apHMKoBbIN addekT,
«®daKkTopbl pagnoakTMBHOIO 3arpA3HeHnst bnocdepbl», «ObLasa cTpyktypa Guocdepbi»,
«PacnpocTtpaHeHue xunsHu B 6uocdeper, «O30HOBbIN 3KkpaH Buocdepbl», «KpyroBopoT
yrnepoga B 6uocepe», «KpyroBopoTt azota B Npupoge».

O6opynoBaHue: Moaenb-annnukaums « TunuyHble GuoueHo3bl», repbapuin «PacTutenbHble
coobuiecTtBay, konnekunn «brnoueHosy, «Bpeantenn BaXXHENLLMX CEINTbCKOXO3SNCTBEHHbIX
KynbTyp», repbapum n Konnekumm pacTeHnn n XMBOTHbIX, MPUHaAexallme K pasHbiM
aKosiormyecknm rpynnam ogHoro suaa, KpacHas kHura Poccuiickon degepaunn,
M300paxkeHns1 OXpaHSEMbIX BUOOB PACTEHUN U XKUBOTHBbIX.



NMIAHNPYEMBIE PE3YJIbTATbl OCBOEHWA MPOIMPAMMbBI MO BUONOI M HA
BASOBOM YPOBHE CPEAHEIO OBLLUEM O OBPA30OBAHNA

CornacHo ©I'OC COO, ycraHaBnmsatoTcsa TpeboBaHus Kk pedyribTaTaM OCBOEHUS
obyyvatoLmmMmmca nporpamm cpegHero obuiero o6pasoBaHms: IMYHOCTHBIM,
mMeTanpegMeTHbIM U NPeaMETHbIM.

NMYHOCTHLIE PE3YJIbTATHI

B cTpyKType NMYHOCTHbIX pe3yrbTaToB OCBOEHUS NpeameTa «bronorns» BblaeneHsbi
crneayoLlme CoCTaBnAoLWME: 0OCO3HaAHNE 00Y4aOLLMMNCA POCCUNCKON IpaXKaaHCKoN
NOEHTUYHOCTUN — FOTOBHOCTM K CaMOpPa3BUTUIO, CAMOCTOATENbHOCTU 1 CaMOONPEAEneHuio,
Hanuume MoTuBaumm K 0byveHuio Guonoruu, LeneHanpaBneHHOe pa3BUTME BHYTPEHHUX
y6exaeHnin MIMYHOCTN Ha OCHOBE KITHOYEBbLIX LLEHHOCTEN M MCTOPUYECKMX Tpaguuuin
pa3BnTUS BONOrMYECKOro 3HaHusl, TOTOBHOCTb M CMOCOOHOCTb 00y4YaroLLmXCs
PYKOBOACTBOBATLCSA B CBOEN AEATENbHOCTUN LLIEHHOCTHO-CMbICITOBBIMY YCTAHOBKaMW,
NPUCYLLMMKN cucTteme BUONOrMYeckoro 0bpa3oBaHus, Hann4une 3KONorMYecKoro
NpPaBOCO3HAHWNSA, CNOCOOHOCTN CTaBUTb LIEMNN N CTPOUTb XN3HEHHbIE NiaHbl.

JInyHOCTHLIE pesynbTaThl OCBOEHUA NpeamMeTa «buonornsa» AocTuralTcs B egUHCTBE
y4yebHoM 1 BocnuTaTenbHOW AesATENbHOCTU B COOTBETCTBUN C TPAANLMOHHBIMA
POCCUNCKUMMU COLMNOKYITbTYPHLIMU, UCTOPUHECKUMU N JYXOBHO-HPABCTBEHHbIMU
LlEHHOCTAMU, MPUHATLIMM B 00LLECTBE NpasuiiaMmm 1 HOpMamMm NOBESEHUS U CNocobCTBYHOT
npowueccam caMOno3HaHMs, CaMOBOCMIUTaHUSA 1 CaMOPa3BUTUS, PA3BUTUSA BHYTPEHHEN
NO3NLUKN JIMYHOCTU, NATPUOTU3MA, YBAXKEHUS K 3aKOHY U NpaBONoOpPsaKY, YernoBeky Tpyaa v
cTapLuemMy NoKOSNIEeHU0, B3aUMHOTO yBaXeHUs1, 6epexxHOro OTHOLLEHWS K KyNbTYpHOMY
Hacneguio u TpaguumMsMm MHOroHauuoHarnbHoro Hapoga Poccunckon ®egepauun, npupoae u
OKpy>atoLen cpege.

JIn4yHOCTHBIE pe3ynbTaThl OCBOEHUS y4ebHOro npegmeTa «brnonorna» AomKHbI OTpaXKaTb
rOTOBHOCTb M CMOCOBHOCTL 00y4aloLMXCA PyKOBOACTBOBATLCA CCHOPMUPOBAHHOM
BHYTPEHHEN No3nunen NMMYHOCTU, CUCTEMOM LIEHHOCTHbLIX OpUEHTaLM, MO3UTUBHBLIX
BHYTPEHHUX yBexxaeHuin, COOTBETCTBYOLLNX TPAAULUMOHHLIM LLEHHOCTSM POCCUNCKOTo
obLuecTBa, pacluMpeHne XKU3HEHHOTO ONbiTa U OMnbiTa AeATeNbHOCTU B NpoLiecce
peanusaumm OCHOBHbIX HanpaBfeHNn BoCUTaTeSTbHOW AeATENbHOCTH, B TOM YMCIE B
yacTtu:

1) rpaxxgaHCcKoro BOCNUTaHUS:

CPOPMMPOBAHHOCTL rPaXKAaHCKOM MO3MLIMK 0BYyYaloLLEerocs Kak akTUBHOTO U
OTBETCTBEHHOrO YfieHa POCCUINCKOro obLLecTsa;

OCO3HaHMe CBOUX KOHCTUTYLIMOHHbIX MpaB U 0bs13aHHOCTEN, yBaXeHne 3akoHa ”n
npaBonopsaaka;



rOTOBHOCTb K COBMECTHOM TBOpquKOIZ OeATeNIbHOCTN Npn co3aaHnn yqe6Hb|x NPOEKTOB,
peweHnmn y‘-IeGHbIX 1 No3HaBaTenbHbIX 3a4a4, BbIMONHEHUM BUONOrn4YecKnx OKCNEepPUMEHTOB;

CNOCOBHOCTL onpeaensaTb COGCTBEHHYIO MO3MLMIO MO OTHOLLEHUIO K SABMEHNSAM
COBPEMEHHOW XXU3HN N OOBACHATDL €€;

yYMeHUne y4nTbiBaTb B CBOUX DencTBusax H606XO,EI,VIMOCTb KOHCTPYKTUBHOIO B3aMMOOenCcTBmS
niogen c pa3HbiMun y6e>|<1:|,evaM|/|, KynbTYPHbIMU LEHHOCTAMU N COUMAlIbHbIM MOJTOXXEHNEM;

FOTOBHOCTb K COTPyAHN4YECTBY B NnpoLecce COBMECTHOIO BbINOJTHEHUA yqe6Hb|x,
no3HaBaTellbHbIX N UCcneaoBaTeNibCKMX 3a4ad, YBaXUTEJNMIbHONo OTHOLWEeHUA K MHEHUIO
OMNMNOHEHTOB Nnpu o6cy>|<,1:|,eHv|M CMNOPHbIX BOMpocoB duonormnyeckoro coaepxKaHuA,

rOTOBHOCTb K T'yMaHUTapHOW U BOMOHTEPCKOW AeATENbHOCTY;
2) NnaTpPMOTUYECKOro BOCNUTaHUSA:

ChopMNPOBAHHOCTb POCCUNCKON MPpaXKaAaHCKOM NOEHTUYHOCTH, NaTPUOTU3MA, YBaXKEHUS K
CBOEMY Hapopfy, YyBCTBa OTBETCTBEHHOCTU nepen PoanHon, ropaocTy 3a CBOM KpaK, CBOKO
PoauHy, cBom 43biK U KynbTypy, NPOLUIOE M HAacTosILLEE MHOMOHALMOHANbLHOro Hapoaa
Poccuu;

LeHHOCTHOE OTHOLLUEeHNEe K NpUpoAgHOMY Hacneauo n naMaTH1UKamM npuponbl, AOCTUXEHUAM
Poccum B HayKe, UCKYCCTBE, CnopTe, TEXHONOrnax, Tpyae;

CMocOoBHOCTb OLlEeHMBATL BKa4 POCCUMCKMX YHEHBIX B CTAHOBMNEHME M pa3BuTue Gruonormu,
NMOHMMaHMs 3Ha4YeHNst BUONOrnN B NO3HAHMKN 3aKOHOB NPUPOAbI, B XN3HM YenoBeka u
COBpPEMeHHOoro obliliecTsa;

noenHas yoexxaéHHOCTb, FOTOBHOCTL K CNy»eHuto un 3awmnte OTeyecTBa, OTBETCTBEHHOCTb
3a ero cyaboy;

3) AYyXOBHO-HPaBCTBEHHOIO BOCTMUTAHUS:
OCO3HaHWe AyXOBHbIX LLEHHOCTEN POCCUINCKOro HapoAaa;
CHOPMMPOBAHHOCTb HPABCTBEHHOTO CO3HAHUS, 3TUYECKOro NoBeaeHs;

CNOCOBHOCTb oueHumBaTb CUTYyaUuUto U NPpUHNUMaTb OCO3HaHHbIE pelleHNA, OPUEHTUPYACH Ha
MOpalbHO-HPaBCTBEHHbIe HOPMbl U LEHHOCTH;

OCO3HaHWe NMYHOro BKMaga B NOCTPOEHNe YCTONYMBOro 6yayLiero;

OTBETCTBEHHOEe OTHOLWlEeHne K CBOMM poautenam, co3gaHmnio cemMbn Ha OCHOBE OCO3HAHHOIO
NPUHATUA LLEHHOCTEN CEMENHOM XXN3HN B COOTBETCTBUM C TpagnunamMmm Hapogos Poccuy;

4) 3CTEeTU4ECKOro BOCMUTAHUS:

3CTEeTUYECKOE OTHOLLEHUE K MUPY, BKMOYas 3CTETUKY OblTa, HayYHOrO U TEXHUYECKOrO
TBOpYECTBA, CropTa, TpyAa, 0OLLECTBEHHbIX OTHOLLEHWNA;

NOHMMaHWEe 3MOLIMOHAsNbHOrO BO34ENCTBUS XXMBOW NPUPOAbI N €€ LLEHHOCTMU;



FOTOBHOCTb K CaMOBbIpa*KeHNK B pa3HbIX BUAOAX UCKYCCTBA, CTpeMI1ieHNne nposABiATb
KayecTtBa TBOpLIeCKOVI JINYHOCTH;

5) dmsmyeckoro BocnmTaHmsl, GOPMUPOBAHUS KyNbTYpbl 340POBbsSi U AMOLMOHANBHOMO
Gnaronony4us:

NOHMMaHWe 1 peanu3auus 300poBoro n 6esonacHoro obpasa XusHu (34opoBOe NUTaHKE,
cobnofeHre rmrmeHnYecknx Npasun n HopM, c6anaHCMPOBAHHBIA PEXMM 3aHATUIA 1
oTAbIXa, perynsipHasi pmanyeckasi akTMBHOCTb), GEPEXHOro, OTBETCTBEHHOMO U
KOMMNETEHTHOrO OTHOLLEHMUS K COGCTBEHHOMY (PU3NYECKOMY M NMCUXUYECKOMY 3[0POBbIO;

NOHVMaHWe LLEHHOCTU NPaBun MHAMBUAYANBHOIO U KONMMEeKTUBHOro 6e3onacHoro noBeaeHus
B CUTyaUUsIX, YrpoXatoLNX 340POBbIO U XKU3HM NI0OEN;

OCO3HaHWe NOCreACTBUIN U HENPUATUS BpeaHbIX NpUBbIYEK (YNnoTpebneHns ankorons,
HapKOTUKOB, KyPEHUS);

6) Tpy4OBOro BOCNUTaHUSA:
rOTOBHOCTb K TPyAY, OCO3HaHUe LIeHHOCTM MacTepcTBa, Tpyaonobue;

rOTOBHOCTb K aKTUBHOW OeATENbHOCTU TEXHOMOMMYECKON 1 colnanbHOn HanpaBJiIEHHOCTMU,
CMOCOBHOCTb MHUUMMpoBaTb, NMaHNpoOBaTb 1 CAMOCTOATESIbHO BbIMNOJTHATL TaKytO
ANeATENbHOCTD,

WHTEpEeC K pasnunyHbiM cdepam NpodeccmoHanbHON eATerNbHOCTU, yMEHNe coBepLuaTb
OCO3HaHHbIN Bblbop OyayLlen npodeccnn n peanni3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE
nnaHbl;

rOTOBHOCTb M CNOCOBHOCTL K 06pa3oBaHmio 1 caMoobpas3oBaHUio Ha NPOTSXXEHUN BCewn
XN3HW;

7) 9KONOrM4eckoro BOCNMTaHus:

3KONOrM4eckn LienecoobpasHoe OTHOLIEHUE K MPUMPOAE Kak MCTOYHUKY XU3HM Ha 3eMre,
OCHOBE €€ CyLleCcTBOBaHuS;

NOBbILLEHNE YPOBHS 3KOMOMMYECKOW KyNnbTypbl: NpMobpeTeHne onbiTa NnaHMpoBaHUS
MOCTYMKOB 1 OLEHKM UX BO3MOXHbIX MOCNEACTBUI NS OKPY>KaloLLen cpeapl;

0CO3HaHWe rnobanbHOro xapakrTepa 3KONornMyecknx NPodnem u nNyTen Ux peLleHus;

CnocoBHOCTb NCNOMNb30BaTh NpuobpeTaemMble Npy U3y4eHUn BMONOrMN 3HaHUSA 1 YMEHUS
npu pewieHnn npobnem, CBA3aHHbIX C paunoHanbHbIM NPUPOAONOSb30BaHNEM
(cobntogeHve npaBvn NOBeAEHWS B NpUpoAe, HanpaeBfeHHbIX Ha COXpaHeHe paBHOBECUS B
aKkocuctemax, oxXxpaHy BUOOB, aKocucTeM, buocdepsl);

aKTUBHOE HenpusiTue AencTBUI, MPUHOCSLLUX Bpen OKpY»KatoLLen NpupoaHon cpeae,
yMeHue NporHo3vMpoBaTth HebnaronpuaTHbIe 3KONornyeckne nocrneacTeus
npeanpuHUMaeMblX AeNCTBUA U NPeaoTBpaLlaTh Ux;



Halrinm4yme pa3BmToro 3KOJIOrmM4eCcKoro MbllL1eHu4, 3KOSTOrn4eckom KyrnbTypbl, OMbiTa
0eATenbHOCTN 9KOTOrMYeCcKon HanpaBJlieHHOCTU, YMEeHUA PyKOBOACTBOBATLCA MU B
nosHaBaTesbHON, KOMMyHVIKaTVIBHOVI N coumnanbHom NpakTnuke, roTOBHOCTU K y4aCTUIO B
HpaKTMLIeCKOVI nesTenbHOCTN 3KONOrnM4ecKon HanpaBJ1eHHOCTW;

8) UEeHHOCTM Hay4YHOro NO3HAHUS:

chOpPMUPOBAHHOCTL MUPOBO33PEHUS, COOTBETCTBYHOLLENO COBPEMEHHOMY YPOBHIO pa3BUTUSA
HayKku 1 0BLLECTBEHHOWN NPaKTWKU, OCHOBAHHOIO Ha Auariore KynbTyp, CNOCOGCTBYOLLEro
OCO3HaHWIO CBOEro MecTa B NMosMKybTYPHOM MUPE;

COBEpLUEHCTBOBaHME S3bIKOBOW W YATATENbCKOW KyNbTypbl Kak cpeacTBa B3aMMoaencTBuUs:
mMexay nioabMU 1 NO3HaAHUS MUPA;

NoHUMaHue cneundrkm BMonornn Kak Hayku, 0CO3HaHus €€ ponv B (oOpPMMUPOBaAHUN
pauMoHanbHOro Hay4YHOro MbILLMEHNS, CO30aHMM LIEeNOCTHOro npeactaBneHms oo
OKpy>KatoLLleM MUpe Kak O e4MHCTBE Npupoabl, Yernoseka n obLiecTsa, B NO3HAHWM
NPUPOAHbIX 3aKOHOMEPHOCTEN U peLleHnn Npobnem coxpaHeHns NPUPOAHOro paBHOBECUS;

yGeXaAEHHOCTb B 3HaYMMOCTM BUOMOrMK Ansi COBPEMEHHON LmMBMnu3aunm: obecneyeHus
HOBOIO YPOBHS Pa3BUTUSI MEAULMHDBI, CO34aHNE NEPCNEKTUBHbIX BUOTEXHOMOMMN,
CNOCOGHLIX pellaTb pecypcHble Npobrembl pasBMTUS YeroBeyecTsa, Noncka nyTen Boixoaa
13 rnobanbHbIX IKOMOrMYEecknx Npobnem n obecneyeHns nepexoga K ycTondmsomy
pPasBUTUIO, PaLMOHaNbHOMY UCMOSb30BaHUIO NMPUPOAHbLIX PECYPCOB M (DOPMUPOBAHUIO
HOBbIX CTaHAapPTOB XXM3HMU;

3aMHTEPECOBAHHOCTL B MOMYyYEHUN BUONOrMYeckux 3HaH1M B LENsX NOBbILEHNS obLLen
KyNnbTYpbl, ECTECTBEHHO-HAYYHOW rPaMOTHOCTHU, Kak COCTaBHOMW YacTh OYHKLMOHaNbHOM
rpamoTHOCTM 0ByyatoLmxcs, opMmpyemMorn Npu n3yveHnn éuonoruu;

NOHMMaHUe CYyLLHOCTU MeTOA0B NMNO3HAaHUA, NCNOJb3yEMbIX B €CTECTBEHHbLIX HayKax,
CNoCOBHOCTM MCMNONb30BaTb nonyvyaemble 3HaHUA And aHannsa u 00bACHEHMS ABNEHUN
OKpyXKarwuwiero mmpa n npomcxogdaimnx B HEM N3MEHEHUN, yMeHune genartb 000CHOBaHHbIE
3aKrn4eHnda Ha OCHOBE Hay4HbIX C*)aKTOB N MMerLLNXCA AaHHbIX C Uenblo nony4YeHnda
OOCTOBEPHbLIX BbIBOOOB;

CMOCOBHOCTL CaMOCTOSATENBHO NCMONb30BaTh BUONOrMyeckme 3HaHus Ana peweHnd
np06r|eM B pealibHbIX XXU3HEHHbIX CUTYyaUUAX;

OCO3HaHne LeHHOCTU Haquon 0eATeNNIbHOCTU, TOTOBHOCTb OCYLLECTBIIATbL NPOEKTHYH U
ncenenoBaTenbCKyo AeATEeNbHOCTE MHOUBUAYArlbHO U B rpynne;

rOTOBHOCTb M CMNOCOBHOCTb K HEMPEepPbIBHOMY 06pa3oBaHuo 1 caMoobpa3oBaHuio, K
aKTMBHOMY MOJTYYEHMIO HOBbLIX 3HAHWUI MO BGMONOrNN B COOTBETCTBUUN C KU3HEHHbLIMM
noTpebHoCTAMM.

METAMNPEOMETHbLIE PE3YJIbTATHI



MeTanpeameTHble pe3ynbTaTbl OCBOEHUS y4ebHOro npeameTta «bnonorns» BKOYaoT:
3Ha4YnMble Anst GOPMUPOBaAHMS MUPOBO33PEHUS 0BYHAOLLNXCH MEXANCUUNITMHAPHbIE
(MexnpegmMeTHble) O6LLEHayYHble MOHATUSA, OTpaXxatowme LeNoCTHOCTb Hay4YHOW KapTWHbI
Mupa 1 cneumduKky MeToaoB No3HaHUs, UCNOSb3yeMbIX B ECTECTBEHHbIX HayKax (BELLeCTBO,
SHeprus, sIBreHne, NPoLecc, CUCTEMA, HaYYHbIV akT, NPUHLMN, rTMNoTesa,
3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UccrnedoBaHme, HabnaeHe, U3MepeHne, 3KCNEPUMEHT U
OpYyrux), yHnBepcarnbHble y4ebHble AencTBuS (NO3HaBaTesbHbIE, KOMMYHUKATUBHLIE,
perynatueHble), obecneynsatome popmmpoBaHme OyHKLUNOHANbHOW rPaMOTHOCTH U
coumanbHOM KoMNeTEHLMN 0ByYaloLnXCH, CNOCOOHOCTL 0ByYatoLLMXCa UCNonb3oBaTh
OCBOEHHbIE MEXANCUMMINHAPHbIE, MMPOBO33pEHYECKNE 3HAHNA N YHUBEPCATTbHbIE
y4yebHble 4eCTBMS B NO3HABATENbHOM U coLmanbHOM NpakTuke.

MeTanpeameTHble pe3ynbTaTbl OCBOEHMS NporpaMMbl cpeaHero obLero obpasoBaHus
[AOIMKHbI OTpaXaThb:

OBnageHue yHnBepcarnbHbIMU y4ebHbIMY NO3HaBaTENbHLIMW AENCTBUSAMU:
1) 6a3oBble nornyeckne AencTBuUs:

CaMOCTOATESIbHO (*)OpMyJ'II/IpOBaTb N aKTyarimampoBaTb np06nemy, paccMaTpuBaTb eé
BCECTOPOHHE;

NCNoNb30BaTh NPV OCBOEHUM 3HAHWUI NPUEMbI NNOTMYECKOro MblluNeHns (aHanmsa, cMHTesa,
CpaBHeHus, knaccudumkaummn, 06o6LeHns), packpbiBaTb CMbIC BMONOrMYECKUX MOHATUI
(BbIOENATL UX XapaKTepPHbIe NPU3HAKKW, yCTaHaBNMBaTb CBA3WN C APYrMMU NOHATUAMN);

onpenensaTb Lenu AeATeNbHOCTU, 3a4aBas napaMeTpbl M KpUTepum UxX AOCTUXKEHUS,
COOTHOCMUTb pe3ynbTaTbl AEATENbHOCTM C NOCTaBNEHHBIMU LIENAMU;

Mcrnonb3oBaTb GUONOrMYECKNE NOHATUS AN 06bsSICHEHNS (DAKTOB U SIBITEHWI XXMBOM
npupoapl;

CTPOUTb NIOrMYeCcKNe paccyXaeHust (MHOYKTUBHbIE, AeAyKTUBHbIE, MO aHanorumn), BbisiBNsTb
3aKOHOMEPHOCTU 1 NPOTUBOPEYUS B pacCcMaTpnBaeMbIX ABMEeHNAX, POPMynMpoBaTh
BbIBOJb! 1 3aKIMHOYEHUS;

NPUMEHSITb CXEMHO-MOENbHbIE CPeACTBA ANS NPeACTaBNEHUs CYLLECTBEHHbIX CBA3E 1
OTHOLLEHUI B U3y4aeMbix Gronormyecknx obbekTax, a Takke NpoTMBOPEYMIA pasHOro poaa,
BbISIBIEHHbIX B Pa3fNYHbIX MHPOPMALMOHHBLIX UCTOYHUKAX;

paspabaTbiBaTb NnaH peleHns NpobrnemMbl ¢ Y4ETOM aHanM3a UMELLIMXCA MaTepuarnbHbIX
N HemaTepuarbHbIX PecypcoB;

BHOCUTb KOPPEKTUBbI B AeATEJIbHOCTb, OLl€HNBaTb COOTBETCTBME peE3YJ1IbTATOB LIESTIAM,
oueHmBaTb PUCKK nocneacTBUN OAeATENbHOCTY;

KOOPAMHMPOBATb U BbIMOMHATL paboTy B YCNOBUSIX pearibHOro, BUpTYanbHOro 1
KOMOMHUPOBAHHOIO B3aUMOENCTBNS;



pa3BmMBaThb KpeaTMBHOE MbILLIIEHWUE NMPU PELUEHUN XU3HEHHbBIX NPOBeEM.
2) 6a3oBble UccnegoBaTenbCckne AeNCTBUSA:

BrnageTb HaBblkaMu y4eBHO-MCCrnenoBaTeNbCKoM U NPOEKTHON AeATENbHOCTM, HaBblkaMy
paspelLueHns Npobnem, CnocOBHOCTLIO U FOTOBHOCTBIO K CAMOCTOSITENBHOMY MOUCKY
METOZOB pPeLUeHMsI NPaKTUYECKMX 3afay, NPUMEHEHMIO Pa3fNYHbIX METOAO0B NO3HAHUS;

NCNonb30BaTh pa3nuyHble BUAbI AeATENbHOCTM NO NONYYEHU0 HOBOMO 3HaHWS, ero
WHTepnpeTaummn, Npeobpas3oBaHNo U MPUMEHEHUNIO B Y4EOHbIX CUTYaLMSAX, B TOM YnCne npu
CO34aHuNM y4eOHbIX 1 COUMarnbHbIX NPOEKTOB;

(*)OpMVIpOBaTb Hay‘-IHbII7I TUN MblWINEHNA, BnageTb HayLIHOVI TepMMHOHOFMeVI, KIno4eBbIMUA
NOHATUAMU N MeTOaAaMMWU;

CTaBUTb 1 hopMynMpoBaTb COGCTBEHHbIE 3aa4u B 06pa3oBaTenbHON AeATeNbHOCTU U
YKM3HEHHbIX CUTyaumsiX;

BbISIBNSATb NPUYNHHO-CIIEACTBEHHbIE CBSI3U U aKTyanu3npoBaTh 3agadvy, BblABUraTb runoTesy
€€ pelleHusi, HaxoauTb apryMeHTbl AN AoKasaTenbCTBa CBOMX YTBEPXKAEHWIN, 3aaaBaThb
napameTpbl U KpUTEPUN PELLEHNS;

aHanm3npoBaTb NoJly4YeHHble B Xo4e pelleHnAa 3agadn pesynbTaTthbl, KOUTUYECKU OLlEHUBATb
MX 0OCTOBEPHOCTb, NPOrHO3nMpoBaTb NSAMEHEHNE B HOBbIX YCITOBUAX]

AaBaTb OLIEHKY HOBbIM CUTYaLMsM, OLEeHNBaTb NPUOBPETEHHDbIN OMbIT;

OCYLLECTBMATb LieneHanpaBrieHHbIN MOMCK NepeHoca cpecTB U CNocoGoB AeNcTBuMS B
npodeccuoHarnbHyto cpeay;

YMETb NEPEHOCUTL 3HAHWUSI B MO3HABATENbHYIO U MPaKTUYeCKyto obnactu
XU3HeaeATeNbHOCTY;

YMeTb MHTErpupoBaTh 3HaHWsI U3 pa3HbIX NpeaMeTHbIX obnacren;

BblABUIaTb HOBblE NOewn, npegnaratb opurMHarnbHblie NOAX0oAbl U pelleHnA, CTaBUTb
I'Ip061'IeMbI n 3aga4un, aonyckawwme anbTepHaTUBHbIE PELUEHNA.

3) paboTa ¢ nHdopmaumnen:

OPVEHTUPOBATLCS B Pa3NMYHbIX MCTOYHMKAX MHGOPMaLmm (TeKCTe y4ebHoro nocobus,
Hay4YHO-NoNynspHOW NuTepaType, GMONOrMYecknx CrnoBapsix U CrpaBOYHMKaX,
KOMMbOTEPHbIX 6a3ax AaHHbIX, B VIHTEpHETE), aHanu3npoBaTb MHOPMALMIO Pa3NMYHbIX
BMOOB 1 (hOpM NpeacTaBNeHusl, KPUTUYECKN OLleHMBaTbL €€ JOCTOBEPHOCTL U
HEeNpoOTUBOPEYMBOCTb;

bopmMynMpoBaTh 3anpochl N NPUMEHATb pa3NuYHble METOAbI NpW Noucke n otéope
Buonornyeckon nHgopmaunmn, HeobxoanmMon Ang BbINOSIHEHUS YYebHbIX 3a4av;

npuobpeTaTb OMbIT MCNOMNBb30BaHNS UHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOMOTUN,
COBEpLUEHCTBOBATb KyNbTypy akTUBHOIO UCMOMb30BaHMSA Pa3nyyHbIX MOMCKOBBIX CUCTEM;



CaMOCTOSITENBbHO BbIGMpaTh onTUManbHyo hopmy npeactaBneHns Gruonornyeckon
MHpopMaumm (cxemsl, rpadounkn, gnarpammel, Tabnuupbl, PUCYHKM 1 gpyroe);

MCnomnb3oBaTh Hay4YHbIN A3bIK B KAYECTBE cpeacTBa npu paboTe ¢ Buonornyeckomn
NHGOPMaLMEN: MPUMEHATE XUMUYECKNE, PU3NYECKNE N MAaTEMATUYECKNE 3HAKN 1 CUMBOJbI,
dopmynbl, abbpeBraTypy, HOMEHKNATYpy, UCNOSb30BaTh 1 Npeobpa3oBbiBaTb 3HAKOBO-
CMMBOJIMYECKME CPEACTBA HarMsAAHOCTY;

BflageTb HaBblkamMu pacno3HaBaHus 1 3alnTbl UHGOpMaL MK, MHAOPMaLMOHHOWN
©e30nacHOCTU NUYHOCTH.

OBnageHne yHnBepcarnbHbIMU KOMMYHUKATUBHBIMW OENCTBUAMM:
1) oGLweHwue:

OCYLLECTBMSATb KOMMYHMKaLMKN BO BCeX cdhepax KU3HW, akTUBHO y4acTBOBaTb B Auarore
UM OUCKyccum Mo cyLecTBy obcyxaaemon TeMbl (YMEHUE 3aaaBaTh BOMPOCH,
BbICKa3blBaTb CY)XAEHUSI OTHOCUTESBHO BbIMOMHEHMS! NpeariaraemMon 3agaym, y4uTelBaTb
MHTEPECHI U COrnMacoBaHHOCTb NO3ULIMIA APYrMX Y4aCTHUKOB Ananora Unmn AUCKyCccum);

pacno3HaBaTb HeBepbarbHble cpeacTBa 06LLEeHMs!, NOHMMaTb 3Ha4YeHNe coLmanbHbIX
3HaKOB, NPeanocCbINIok BO3HUKHOBEHWUSI KOH(DIUKTHBLIX CUTYaLMI, YMETb CMSArYaTh
KOHPNUKTBI 1 BECTU NEPETrOBOPbI;

BnageTb pasnuyHbiMmn cnocobamm obLLeHns 1 B3anmogencTems, NOHMMaTb HAMepeHUs
Apyrnx niogen, NposiBNATbL YBaXUTENbHOE OTHOLIEHME K cOBeceaHNKY 1 B KOPPEKTHOM
dopme hopmynupoBaTh CBOWN BO3PaXKEHUS;

Pa3BEPHYTO M NMOMMYHO M3naraTh CBOK TOYKY 3PEHUS C UCMONb30BaHNMEM A3bIKOBbIX
CpeacTB.

2) coBMeCTHasa AeATenbHOCTb:

NOHMMAaTb N UCNOMb30BaTb NPenMyLLecTBa KOMaHAHON N MHAMBUAYanNbHOW paboTbl Npu
pewleHnn Guonorndeckon NnpobnemMsl, 060CHOBLIBATbL HEOOXOOMMOCTb MPUMEHEHNS
rpynnoBbIX hopM B3anMOLENCTBUS NpU peLleHnn y4ebHom 3agaun;

Bbl6|/|paTb TeMaTUKy N MeTobl COBMECTHbIX OEeNCTBUN C y‘-léTOM ooLwmx MHTEpEeCOB U
BO3MOXXHOCTEWN KaXKoro YneHa KonsnekTmea;

NPUHUMATb LIEeNM COBMECTHOW AEeATENbHOCTU, OPraHn30BbIBaTb U KOOPANHMPOBATb
OENCTBMSA N0 €€ LOCTMKEHUIO: COCTaBNATb NiaH AEUCTBUN, pacnpeaensiTb ponuv ¢ y4ETOM
MHEHWIA Y4aCTHUKOB, 06CyxaaTb pesynbTaTbl COBMECTHON paboThl;

OLIEHMBATb KA4YeCTBO CBOEro BKada M KaXkaoro y4yacTHMKa KOMaHabl B 06LLMIA pe3ynbTaT rno
pa3paboTaHHbIM KpUTEPUSAM;

npeanaratb HOBbl€ MPOEKTbI, OoLeHnBaTb naen ¢ no3numn HOBU3HbI, OPUTNHAJTBHOCTMN,
HpaKTquCKOVI 3HA4YNMOCTH,



OCYLLECTBIATb NMNO3NTUBHOE CTpaTern4eckoe noseaeHne B pa3riniHblX CUTyauunsx,
npoABNATbL TBOPYECTBO U BOO6pa)KeHVIe, ObITb MHULNATUBHbLIM.

OBnageHne yHuBepcarnbHbIMU PerynaTUBHbLIMU OENCTBUSIMU:
1) camoopranunsauus:

ncnornb3oBaTb OMonornvyeckne 3HaHust aAng BbisiBNEHUS npo6neM N nx pewieHunsa B
XU3HEHHbIX U y‘-le6HbIX CUTyaumnax;

BblOMpaTb HA OCHOBE GMOMOMMYECKUX 3HAHUI LIeNEBbLIE Y CMbICIIOBbLIE YCTAaHOBKM B CBOUX
AENCTBUSIX U MOCTYMKaxX Mo OTHOLLEHMIO K XXMBOW NpUpoae, CBOeMy 340POBbLIO U 300POBbIO
OKpY>KatoLLKX;

CaMOCTOSITENIbHO OCYLLIECTBIATb NO3HABATENbHYI0 AeATENbHOCTb, BbISIBNSTL NPobemMbl,
CTaBUTb 1 hopMynMpoBaTb COGCTBEHHbIE 3aa4u B 06pa3oBaTenbHON AeATeNbHOCTU U
YKM3HEHHbIX CUTyaumsiX;

CaMOCTOSITENIbHO COCTaBMATh NIiaH peLeHnsa NpobnemMbl C Y4ETOM NMEIOLLMXCHA PECYPCOB,
COBCTBEHHbBIX BO3MOXHOCTEN N NPEANOYTEHUN;

[aBaTtb OLEHKY HOBbIM CUTyaLUsIM;
pacmpaTb paMkm y4ebHOro npeameTa Ha OCHOBE JTMYHbBIX NPEeanoYTEHU;

[ernaTtb 0OCO3HaHHbIN BbIOOpP, apryMmeHTUpoBaTh ero, 6patb OTBETCTBEHHOCTb 3a pPELUEHNE;
oLeHMBaTb NPUOBPETEHHbBIN ONbIT;

cnocobcTBoBaTh OPMUPOBAHMIO U MPOSIBIIEHUIO LUMPOKOW 3pYyANLMKN B pasHbIX obnacTtsax
3HaHWK, NOCTOSIHHO NOBbILATL CBOW 06pasoBaTernbHbIN U KyNbTYPHbLIN YPOBEHb.

2) CaMOKOHTPOIb:

AaBaTb OLUEHKY HOBbIM CUTyauUAM, BHOCUTb KOPPEKTUBLI B AeATEJ1IbHOCTb, OLeHUBaTb
COOTBETCTBME pPe3YJIbTATOB LENIAM;

BfageTb HaBblkamMu No3HaBaTENbHON pedriekcMm Kak OCO3HaHUs CoBepLlaeMblX 4ENCTBUI U
MbICIINTENbHbLIX MPOLIECCOB, UX PE3YNbTaTOB U OCHOBAaHWI, UCMOSb30BaTb NPUEMBI
pedniekcrm ans oueHKM cuTyaumm, Bbibopa BEPHOro peLLeHus;

YMETb OL€HMBATb PUCKN N CBOEBPEMEHHO MPUHMMATb PELLEHUS MO UX CHUXKEHWIO;
NPUHUMATb MOTUBbI U apryMEeHTbI APYrMX NPy aHanuse pesynbTaTtoB AeATENbHOCTY;
3) npuHaTre cebsa n apyrux:

npvHMMaTb cebs, NOHMMasa CBOM HeJOCTAaTKM U JOCTOMHCTBA;

NPYHMMaTb MOTMBbI M apryMeHTbl APYrnX Npy aHanuae pesynbTaToB AeATENbHOCTHY;

Nnpn3HaBaTb cBOé npaBo 1 npaso OpPYyrnx Ha OLINOKM;



pa3BunBaTb CNoCOBHOCTL NOHUMATb MUP C No3nunmn Opyroro 4emnoBseka.

NMPEAOMETHBLIE PE3YJIbTATHI

MpeameTHble pesynbTaTbl 0cBoeHNd nporpammbl COO no 6uonornm Ha 6a3oBOM ypOBHE
BKIOYAOT cneundunyeckme ans yuyebHoro npegmeta «brnonornsa» HayvHble 3HaHUS, YMEHUS
1 cnocobbl AENCTBUI NO OCBOEHUIO, MHTEpPMpeTaunn n npeobpaszoBaHMO 3HaHWIA, BUAbI
0eATeNbHOCTU NO NONYYEHUIO HOBOMO 3HaHMS U MPUMEHEHMIO 3HaHWI B Pa3riMyHbIX YY4EeOHbIX
CUTyauusx, a Takke B pearbHbIX XXU3HEHHbIX CUTyauusx, CBA3aHHbIX ¢ buonorunen. B
nporpamme npeameTHble pe3ynbTaThl NPeAcTaBneHbl N0 rogam obyyeHus.

MNMpeameTHble pe3ynbTaTbl OCBOEHMSA y4ebHoro npegmeta «buonormsa» B 10 knacce AOMKHbI
oTpaxaTb:

cchOpMUPOBAHHOCTb 3HAHMI O MECTE U pPonu BUONOrMM B CUCTEME Hay4YHOTrO 3HaHWSA
€CTECTBEHHbIX HayK, B (hOPMUPOBaAHMM COBPEMEHHOW €CTECTBEHHO-HAaY4YHOW KapTUHbI MMpa
N Hay4YHOro MMPOBO33PEHUSI, O BKIaAe POCCUNCKMX U 3apyBexkHbIX Y4EHLIX-OMOMOroB B
pa3BuTre Gronorun, hyHKLMOHANBHOW rPaMOTHOCTY YeroBeKa Afsi PELUEHNS KU3HEHHbIX
3ajay;

YMeHWe packpbiBaTb coaepkaHme BMoNornyecknx TEPMUHOB U NMOHATUR: XKN3Hb, KNeTka,
opraHmam, metabonuam (0bmMeH BeLLeCTB 1 NpeBpaLleHne 3Heprum), romeoctas
(camoperynsiumsi), ypoBHeBasi opraHM3aLms XunBbiX CUCTEM, CAMOBOCNPON3BeAeHNE
(penpoaykums), HacNeaCcTBEHHOCTb, U3MEHYNBOCTb, POCT U Pa3BUTUE;

yMeHue nanaratb bruonornyeckme Teopun (KnetouyHasi, XpOMOCOMHas, MyTauMOHHas,
LueHTpanbHasa gorma MmonekynspHon 6uonorum), 3akoHol (I. Mengens, T. Moprana, H. W.
Basunosa) u yuyeHus (0 LeHTpax MHOroobpasuns u NPOUCXOXAEHNS KyNbTYPHbIX pacTeHuin H.
M. BaBunosa), onpegensaTb rpaHnLibl UX NPUMEHUMOCTU K XXMBbIM CUCTEMaM;

yMeHune Bnagetb MmetogamMmmn Hay4HOro no3HaHmsA B ©uonoruu: HabnogeHne n onnucaHne
XNBbIX CUCTEM, NPOLLECCOB A SIBIIEHUN, opraHun3auuna n nposegeHue ouonornyeckoro
JKCNnepnmMeHTa, BblaBMXEHNE TMNnoTe3bl, BbiABIEHNE 3aBUCUMOCTU MeXay nccnenyemMmbiMmun
BENUYMHAMKN, OO BACHEHUNE Nnony4YeHHbIX pe3ynbTaToB, NCMNOJIb30OBAHHbIX HAYy4YHbIX NOHATUMN,
Teopvu7| M 3aKOHOB, YMEHMe fefaTb BbiBOAbl HA OCHOBaHUW NOJTy4YEeHHbIX PEe3yJibTaTOB;

yMeHMe BblAenNsATb CYLLECTBEHHbIE NPU3HaKM BUPYCOB, KIETOK NPOKapuoT 1 3yKapuoT,
OOHOKIETOYHBIX N MHOTOKNETOYHbIX OpraHM3mMoB, 0COBEHHOCTM NPOLIECCOB: 0OMeHa
BELLECTB 1 NpeBpaLLeHNss SHEPrMUn B KNeTke, (POTOCKMHTE3a, NNacTU4ecKoro un
3HepreTM4yeckoro obmMeHa, XeMOCUHTE3a, MUTO3a, Melo3a, ONMOAOTBOPEHUS, Pa3MHOXEHNS,
WHAMBUAYarNbHOrO pasBUTUSA opraHMama (OHTOreHes);

YMEHWE NPUMEHSATb NOSyYeHHble 3HaHUA Ans 06bACHEHNA GUONOrMYECKNX NPOLECCOB U
ABNEHUN, ANA NPUHATUSA NPaKTUYECKMX PeLIEeHWU B MOBCEAHEBHOM XU3HU C LiENbIo
obecneveHunss 6e30MacHOCTN CBOEro 3[10POBbS U 3[10POBbA OKPYXKAIOLLMX MOAeNn,
cobnoaeHns HopM rPaMOTHOIO NOBEAEHMS B OKPYXKatoLLel NpUpoaHoN cpeae, NoHUMaHue



HGO6XOD,I/IMOCTVI NCMNONb30BaHUSA OCTMXEHUN COBpeMeHHOVI 6ronornm n GOTEXHONOINI
Ana paunmoHanbHOro npnpoaonosfib30BaHNUA;

yYMeHMue pellatb 3rieMeHTapHble reHeTn4yeckne 3agadn Ha MOHO- U Ll,VIFI/I6pI/IL|,HO€
CKpelwinBaHue, cuenrieHHoe HacnegoBaHme, COCTaB/IATb CXEMbl MOHOI'VI6pI/I}J,HOFO
CKpelwinBaHuAa ona npeancka3aHnd HacrneaoBsaHuA NpmM3HakoB Y OPraHM3MoOB;

yMEHME BbINONHATL NabopaTopHble 1 NpakTudeckne paboTel, cobnogate npasuna npu
paboTte ¢ y4ebHbIM 1 nabopaTopHbIM 060pPYyaOBaAHNEM;

yMeHMe KpUTUYECKM OLLEHNBATb U MHTEPNpPeTUpoBaTb MHAOPMaLMo GUONOrnYeckoro
coaepXaHusi, BKIOYAIOLLYIO NCeBAOHAYYHblE 3HAHUS U3 PA3IUYHbIX UCTOYHUKOB (CpeacTea
MacCOBOM MHpOPMALMK, HAYYHO-MOMYNSAPHbIE MaTepuarnbl), 3STUYECKUE acrnekTbl
COBPEMEHHbIX UCCNegoBaHui B G1ONorMm, MeguumHe, GUOTEXHOMOMU;

yMeHue co3gaBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHbIE COo0bLLeHNs, 06obLas
Oronornyeckyo MHpopmaLmo U3 HECKONBbKUX MCTOYHMKOB, IPAaMOTHO MCMOSIb30BaTh
NOHATUNHBIN annapaT Guonoruu.

MNpeameTHble pe3yrbTaTbl OCBOEHNS y4ebHoro npeameTta «buonorusi» B 11 knacce 4OMKHbI
oTpaxaTb:

chOpMUPOBAHHOCTb 3HAHMI O MECTE U POy BUOMOrMM B CUCTEME Hay4YHOTO 3HaHWSA
€CTECTBEHHbIX HayK, B ()OPMUPOBaHNN COBPEMEHHOW €CTECTBEHHO-HaYy4YHOM KapTWHbI MMpa
1 HAy4YHOTO MMPOBO33PEHUSI, O BKIaAe POCCUNCKMX U 3apyBexHbIX Y4EHBIX-OMONOroB B
pa3BuTre Gronorun, yHKLUMOHANBHOW rPaMOTHOCTY YeroBeKa Afsi PELUEHNS XKU3HEHHbIX
3ajay;

YMEHMEe packpbiBaTb coaepKaHme BMoNornyecknx TEPMMHOB U NOHATUIA: BUA, NONyNsaums,
reHodpoHA, aBOMOLUNA, OBWXKYLLME CUMbl (DaKTOpbl) SBOMOLNK, MPUCNIOCOONEHHOCTb
OopraHM3MoB, BUAo0oOpa3oBaHue, aKonornyeckne oakTopbl, IKoCUcTemMa, NPOAYLEHTHI,
KOHCYMEHTbI, peayLeHTbl, Lenu NUTaHusi, akorormyeckasl nupammaa, bnoreoueHos,
ouocoepa;

yMeHue nanaratb Guonornyeckne Teopun (aBontoumMoHHas Teopus Y. [lapsuHa,
CYHTeTUYecKkasa Teopus 3BOMOLNK), 3aKOHbI U 3aKOHOMEPHOCTU (3apoablweBoro cxoacTtaea K.
M. Bapa, yepenoBaHusa rnaBHbIX HanpasneHun n nyten aontounn A. H. CesepuoBa,
y4yeHust o Bnocoepe B. V. BepHagckoro), onpeaensatb rpaHuLbl MX MPUMEHNMOCTM K XKMUBbIM
cucTtemawm;

yMeHue BnageTb MetTogamMmm Hay4yHoro no3HaHu4 B 6uonornn: HabngeHe 1 onucaHne
XUMBbIX CUCTEM, NMpOoLEeCCOB U SABMIEHUN, opraHn3auuda n npoeeageHmne Buonorn4yeckoro
9KCrnepmnMeHTa, BblBMXXEeHNe rmnoTedbl, BbiABJIEHNE 3aBUCMMOCTU MexXay nccneayembiMmn
BENUYNHAMUN, OO BACHEHUNE NoNy4YeHHbIX pe3ynbTaToB, MCMNOJIb3OBAHHbIX HAY4YHbIX NOHATUN,
TGOpVIVI N 3aKOHOB, YMeHMe aernaTtb BbiBOAbl HA OCHOBAHUW NOJTy4YEHHbIX Pe3yJibTaTOB;

YMeHMe BblOENSATb CYLLECTBEHHbIE MPU3HaKN CTPOEHMUS BMONOrnYeckmx 06 bEKTOB: BUOOB,
nonynsiyuin, NpoayLEHTOB, KOHCYMEHTOB, peayLEeHTOB, BMOreoLEHO30B U IKOCUCTEM,
0COBEHHOCTM NPOLECCOB: HACNEACTBEHHON N3MEHYMBOCTUN, ECTECTBEHHOIO 0T60pAa,



B1Ooo6pasoBaHnd, MpMcrnocobneHHOCTN OpraHN3MoB, AENCTBUS SKONOrMYeckmux akTopoB
Ha OpraHn3mbl, NepeHoca BELLECTB M NOTOKa SHEPrnnN B IKOCUCTEMAX, aHTPOMOreHHbIX
N3MEHEHWI B 9KOCUCTEMAX CBOEN MECTHOCTU, KpYroBOpOTa BELLECTB 1 BUOreoXMMmn4eckmnx
umknoB B 6uocdepe;

yMeHMe NPUMEHSITb NOSNYyYEHHbIE 3HAaHUS AN 06 bACHEHNUS BUONOrMYECKMX NPOLIECCOB U
ABNEHWN, ANA NPUHATUS NPaKTUYECKMX PELIEHNUI B NOBCEAHEBHOM XNU3HU C LiENbIo
obecneyeHnss 6e30NacHOCTM CBOEr0 310POBbS M 340POBbs OKPY)XaoLWUX Moaen,
cobnoAeHNA HOPM rPaMOTHOTO NOBEAEHUSA B OKPYXKatoLLen NpUpoaHoi cpeae, NoHNnMaHne
HeoGX0AUMOCTU UCMONb30BaHNS OOCTUXEHWUIA COBPEMEHHOW GUONOrMn Ans paumnoHansHoro
NpUpPOAONONb30BaAHUS;

yYMeHue pellatb 3rieMeHTapHble Ouonornyeckne 3agayvm, COCTaBnNATb CXEMbI nepeHoca
BeLleCTB N 3Heprnm B saKoCcnctemax (u,enw l'II/lTaHI/Iﬂ);

yMeHWe BbINOMHATL NabopaTopHble 1 npakTnyeckne paboTsbl, cobniogaTe npasvna npu
paboTte ¢ y4ebHbIM 1 nabopaTopHbIM 060PYJOBAHNEM;

YMEHME KPUTUYECKN OLLEHMBATbL U MHTEPNPETMPOBaTb MHOPMaLMIO Guonormyeckoro
coaepXKaHusi, BKIOYAIOLLYO NCeBAOHAYYHbIE 3HAHUSI U3 Pa3IMYHbIX UCTOYHUKOB (CpeacTBa
MaccoBOW MHOPMaLMK, Hay4YHO-MOMNYNsSPHbIE MaTepuansl), paccMaTtpuaTh rnobanbHble
aKornormyeckue npobrembl COBPEMEHHOCTU, (POPMUPOBATL MO OTHOLLEHMIO K HUM
COOCTBEHHYIO MO3MLMIO;

yMeHUue co3gaBaTb COOCTBEHHbIE MUCbMEHHBIE U YCTHbIE COo0bLLeHNs, 06obLas
Oronornyeckyo MHpopmaLmo U3 HECKONBbKUX MCTOYHMKOB, IPAaMOTHO MCMOSb30BaTh
NOHATUNHBIN annapaT Guonoruu.



TEMATWUYECKOE NMIAHNPOBAHWME

10 KINACC

Ne
n/n

HanmeHoBaHue pasgenos
M TEM NporpamMmbl

KonunyecTtBo yacoB

OneKkTpoHHble (LmMdpoBbIE)
obpasoBaTenbHble pecypchbl

Bcero KoHTpornbHble paboTbl | MNpakTnyeckme paboThl
bubnunoteka LUIOK
1 b 2 i
vionorst kar Hayka 0.5 https://m.edsoo.ru/7f41¢292
5 XKuBble cuctembl 1 nx 1 Bubnunoteka LLOK
opraHunsaums https://m.edsoo.ru/7f41¢292
3 Xnmuyecknin coctas U 8 1 Bubnunoteka LLOK
CTPOEHUE KNeTkn https://m.edsoo.ru/7f41¢292
4 KnsHepeAaTenbHOCTb 6 Bbubnuoteka LIOK
KNeTKn https://m.edsoo.ru/7f41¢292
PasmHoxeHne un
5 VI:3VIBVCI) ean:Hoe 5 1 Burbnmoreka LIOK
AVBIARY https://m.edsoo.ru/7f41¢292
pasBuTME OPraHM3MoB
6 HacnegctBeHHOCTb U 3 15 Bbubnmoteka LUIOK
M3MEHYMBOCTb OPraHM3mMoB ' https://m.edsoo.ru/7f41¢292
7 Cenekuusi opraHn3mMoB. 3 Bbubnmoteka LIOK

OcHOBbI BMoTEXHONOMMK

https://m.edsoo.ru/7141¢292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

8 PesepBHOE Bpems

Bbubnunoteka LIOK
https://m.edsoo.ru/7f41¢292

OBLEE KONMMYECTBO YACOB
Nno NPOrrPAMME

34



https://m.edsoo.ru/7f41c292

11 KIACC

HanmeHoBaHne Konnyectso yacoB
Ne OneKTpoHHble (LMdpoBbIE)
n/n PasAenos 1 Tem obpasoBaTenbHble pecypchbl
nporpammbl Bcero KoHTponbHble paboTel | MpakTnyeckune paboTtol
1 3OBOMOLMOHHAA 9 1 Bubnuoteka LLOK
ounonorus https://m.edsoo.ru/7f41cc74
B
P ) https://m.edsoo.ru/7f41cc74
3emne
3 OpraHusmebl n 5 1 Bubnunoteka LLOK
OKpyXxatoLlasa cpega https://m.edsoo.ru/7f41cc74
P DN I BuGnoteka LIOK
https://m.edsoo.ru/7f41cc74
cUcTeMsl
Bubnuoteka LLOK
5 PesepeHoe Bpeus 2 https://m.edsoo.ru/7f41cc74
OBLLEE KOJIMYECTBO 34 0 o5

YACOB MO NPOrPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




NOYPOYHOE MIIAHMPOBAHWE

10 KINACC
KonuuecTtso yacos
No [laTa OneKTPoHHbIe LnpoBLIE
Tema ypoka obpasoBaTesnbHble
n/n KoHTponbHbIe MpakTudeckue N3yyeHuns
Bcero pecypcel
paboTbl paboTbl
Bubnunoteka LIOK
1 Buonorna B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToabl NO3HaAHNSA XKNUBOW
npupoael. MNMpaktnyeckas
pat6oTa Ne 1
2 «Mcnonb3oBaHue 1 0.5 Bubnmoreka LIOK

pa3nnyHbIX METOAOB Npw
n3y4yeHnn Gnonornyecknx
00BbEKTOB»

https://m.edsoo.ru/863e6122

Buonornyeckune cuctemsl,
npoueccbl U X ny4yeHue

Bbubnuoteka LUOK
https://m.edsoo0.ru/863e6564

XUMMYecKkui coctaB
4 kneTtkn. Boga n
MUHeparbHble COMnKn

Bubnunoteka LJOK
https://m.edsoo.ru/863e674¢

5 Benkn. CocTtaB n cTpoeHune
0enkoB

Bubnmoteka LIOK
https://m.eds00.ru/863e6b72



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

depmeHTbl —
ouonornyeckme
KaTanusaTopbl.
JTabopaTtopHas paboTta Ne

Bubnunoteka LLOK

1 «U :
6 (visyrienne . 0.5 https://m.edso0o.ru/863e6b72
KaTanMTu4eckon
aKTMBHOCTW (bepMeHTOoB
(Ha npumepe amunasbl Unu
KaTanasbl)»
Bubnunoteka LIOK
’ Yrnesofw!. fiunuael https://m.eds00.1u/863e6870
3 HyknenHoBbIe KUCMOTHI. Bubnmoteka LIOK
AT https://m.edsoo.ru/863e6d5c
WcTto eTo,
9 13 Tqé)::ﬂmkre:mf i Bubnmorexa LIOK
y ' https://m.edso0.ru/863e6e88
KnetouyHas Teopus
10 KneTtka kak LenoctHas
XnBas cuctema
CtpoeHne
3YKapUOTUYECKOMN KMNETKN.
JlabopaTopHasa pabota Ne Bubnmoteka LIOK
11 | 2 «MN3y4eHne cTpoeHus 0.5 https://m.eds00.ru/863e6ff0

KNEeTOK pacTeHun,
XUBOTHbIX, rpUOOB 1
OakTepun nog
MMKPOCKOMOM Ha rOTOBbIX

https://m.eds00.ru/863¢e716¢



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72

MUKponpenapaTtax u nx
onucaHue»

OOMeH BeLecTB Unu

Bubnmoteka LIOK

12 MeTabonnam https://m.eds00.ru/863e766¢
Bubnmoteka LIOK
13 | ®oTocuHTEs. XemocuHTes https://m.edso0.1u/863e7¢98
. Bubnmnoteka LUIOK
14 | SHepreTUuecKknit oOMeH https://m.edsoo.ru/863¢e7aae
KN3HEHHbIN LUK KNEeTKWN.
Jenexne knetkn. MnTos.
JTabopaTtopHas paboTta Ne
15 | 3 «<HabniogeHne mutosa B 0.5 Bubnuotexa LIOK
A ' https://m.edsoo.ru/863e7dc4
KNeTKax KOH4YMKa KopeLLKa
flyKa Ha roToBbIX
MUKponpenapaTax»
16 E’Z:EM:;el\jaiej;tal-;oro Bubnmoreka LIOK
H P https://m.eds00.ru/863e796¢
CUHTE3a
17 TpaHcnsaunss — BUOCUHTES Bubnunoteka LIOK
Oenka https://m.eds00.1u/863e796¢
18 HekneTouHble hopmbl Bubnunoteka LIOK

YKM3HW — BUPYCbl

https://m.eds00.ru/863e7540



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c

dopMbl pasMHOXEHNSA

Bubnmoteka LIOK

19 ODIAHNBMOB https://m.edso00.ru/863e81b6
P https://m.edsoo.ru/863e831¢
. Bubnunoteka LLOK
2 M
0 enos https://m.edsoo.ru/863e7f4a
O6pasoBaHue n passutne
MOSOBbIX KNETOK.
OnnogoTBOpEHNME.
21 JTabopatopHasa paboTta Ne 05 Bubnunoteka LJOK
4 «M3yyeHune cTpoeHus ' https://m.edsoo.ru/863e81b6
MOSOBbIX KNETOK Ha
roTOBbIX
MUKponpenapaTtax»
20 WHaneBuayanbHoe Bubnmoteka LIOK
pasBuTUE opraHnN3MoB https://m.edsoo.ru/863e8436
23 | vacnemoraenott v GuGnmorea LIOK
A https://m.edso0.ru/863e8612
N3MEHYMBOCTU
3aKOHOMEepPHOCTH
o4 HacrnegoBaHWs NPU3HaKOB. Bubnunoteka LLOK
MoHornépugHoe https://m.edso0o.ru/863e8878
CKpeLuMBaHmne
95 AvrnbpuaHoe Bubnuoteka LIOK

CKpeLinBaHue. 3akoH
He3aBUCNUMOro

https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6

HacnegoBaHMA NpuU3HaKkoB

26

CuenneHHoe
HacnegoBaHue NPU3HaKoB.
JTabopaTopHas pabota Ne
5 «M3yyeHne pesynbTaToB
MOHOTrMOpUAHOIo "
anrnépugHoro
CKpeLLMBaHNS y
Apo30hunbl HA rOTOBbIX
MUKponpenapaTax»

0.5

Bubnmoteka LIOK
https://m.eds00.ru/863e8c60

27

"eHeTuKa nona.
HacneposaHue npuaHakos,
cuenneHHbIX ¢ Nonom

Bubnunoteka LJOK
https://m.edso00.ru/863e8c60

28

N3MeH4YnBOCTD.
HeHnacnencTBeHHas
N3MEHYNBOCTb.
JTabopatopHasi paboTta Ne
6. 3yyeHne
MOONGMKALIMOHHON
N3MEHYNBOCTH,
NOCTpPOEeHne
BapuaLMOHHOro psda u
BapUaLMOHHON KPUBOMN»

0.5

Bubnunoteka LLJOK
https://m.edsoo.ru/863e8efe

29

HacnepncrteeHHas
N3MEHYMBOCTb.
JTabopaTtopHas paboTta Ne
7. «AHann3 myTtaumm y

0.5

Bubnmoteka LIOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

Op0o30unbl Ha rOTOBbIX
MUKponpenapaTtax»

30

["eHeTnKa yenoseka

Bubnmoteka LIOK
https://m.edso0.ru/863e8d78

PesepBHbIN YPOK.
O606LwweHne no Teme

31 | «HacneactBeHHOCTb U 1
N3MEHYNBOCTb
OpraHn3MoB»
32 Cenekumsa Kak Hayka u 1 Bubnnoteka LLOK
npouecc https://m.edsoo.ru/863¢9214
33 | conoeumn pecrommnn | 1 EuGiuaToka LIOK
WP https://m.edsoo.ru/863e9214
XMBOTHbIX
34 BruoTtexHonornsa kak 1 Bubnunoteka LLOK

oTpacrb Npou3BOACTBa

https://m.eds00.ru/863e9336

OBLLEE KOJIMYECTBO
YACOB MO NPOIrPAMME

34



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8d78

11 KIACC

Konun4yecTtBo yacos

OneKTPOoHHbIe LUnNpoBLIe

Ne Hata
Tema ypoka obpasoBaTesnbHble
n/n KoHTponbHble MpakTudeckue N3yyeHuns
Bcero pecypchl
paboTbl paboTbl
1 3BonOLUA N METOAbI eé 1 Bubnunoteka LJOK
N3ydeHuns https://m.edsoo.ru/863ea20e
%
2 | mpencrasmesit o6 : Bubnorexa LIOK
bea https://m.eds00.ru/863e¢9570
3BONKOLUN
Bubnmoteka LUOK
M 1
3 VIKPOIBOTIOLIA https://m.edsoo.ru/863e9cle
Monynauusa kak
aremeHTapHasa egmMHuLa
BUAA U 3BONIOLINMN.
Bubnmoteka LUOK
4 Ne 1 .
Naboparoprast pabora 0.5 https://m.edsoo.ru/863€99¢c6
1 «CpaBHeHue B1A0B Mo
Mopdonormyeckomy
KpUTEPUIO»
5 'gj'lMeT/lyeU::: c:-iwbj;l: Iq)aKTo bl) | 1 Bubnuoteka LIOK
P P https://m.edsoo.ru/863e9da4
aBonouun
6 EcTecTBEHHbIV OTOOP U 1 Bubnunoteka LIOK



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863ea20e

ero opmbl

https://m.edsoo.ru/863e9ed0

Pe3ynbTaTbl 3BOMOLMM:
NpUCNocobNeHHOCTb
OpraHvM3MoB n
BngoobpasoBaHume.
JTabopatopHas paboTta Ne

Bubnmoteka LUOK

7 :
2 «OnucaHue 0.5 https://m.edsoo.ru/863e9fde
NPUCNocoBeHHOCTH
opraHu3ma un eé
OTHOCUTENbHOro
Xapakrtepa»
3 HanpaeneHus n nytn Bubnmoteka LIOK
MaKpOo3BOIoLMN https://m.edsoo.ru/863e9cle
9 HeobpatnmocTb
aBonoumm
10 NcTopusa xunsHm Ha 3emne
N MeToabl €€ U3y4eHus
11 MMnoTesbl NPoONCXoXaeHus Bubnmnoteka LUIOK
XXU3HU Ha 3emne https://m.edsoo.ru/863ea5a6
12 Pa3BuTtune xnsHmn Ha 3emne Bubnmoteka LUIOK
no apam 1 nepuogam https://m.edsoo.ru/863eabbe
OcHoBHbIe aTanbl BbubnunoTtek K
13 05 Grmoreka LIO

3BonoUnn pacTtuTeNnbHOro
N XNBOTHOIo Mumpa.

https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9ed0

Mpaktnyeckasa pabota Ne 1
«M3yyeHne nckonaembix
OCTaTKOB PaCTEHUN U
XXUBOTHbIX B KOJJIEKLMSXY

CoBpemeHHas cuctema

Bubnunoteka LIOK

14
OopraHn4yeckoro mmpa https://m.edsoo.ru/863ea48e
15 JBonoLKUA Yenoseka Bubnunoteka LIOK
(aHTponoreHes) https://m.edsoo.ru/863eac2¢c
16 ABwxyLime cvnbl Bubnunoteka LLOK
(dpakTopbl) aHTponoreHesa https://m.edsoo.ru/863ead44
17 OcHoOBHble cTaauu
3BOMOLMM YeroBeka
Yenoseyeckue pac
18 | n |J/|1 : :bleKz apnTabI I:IVI Bubnmoreka LIOK
pVpoA A H https://m.edsoo.ru/863eaea’
yernoseka
PesepBHbIN YPOK.
O0600LleHne no Teme
19 | «BosHukHOBEHME 1
pas3BUTUE XKN3HM Ha
3emne»
20 | Okonorus kak Hayka
21 | Cpeabl obutaHus n Bubnmoteka LUOK

aKosnornyeckme akTopsi

https://m.edsoo.ru/863eafec



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e

AbBuoTtudeckmne aktopbl.
JTabopaTopHasa pabota Ne
3. «Mopdonoruyeckune
0COBEHHOCTUN pacTeHWI 13

Bubnunoteka LLOK

22 a3HbIX MECT OOUTaHUSAY. 0.5
P » https://m.edsoo.ru/863eb10e
JTaBopatopHast paboTta Ne
4. «BnusiHne cBeTa Ha
POCT 1 pa3BUTUE YEPEHKOB
Koneyca»
Bubnunoteka LIOK
23 | Briotudeckue gakTopb! https://m.edso0.ru/863eb348
Jkonormnyeckue
XapaKTEPUCTUKN
nonynsauun. MNpakTnyeckas
24 | MOTYNALMN. TIpAKTMHECKS 05
paboTta Ne 2 «[Moacuyér
NAOTHOCTM NONyNAUNA
pasHbIX BUOOB pacTeHUmn»
o5 CoobuiecTBa opraHn3amoB Bubnunoteka LLJOK
— BuoueHo3 https://m.edsoo.ru/863eb46a
26 SKonornyeckne cuctembl Bubnunoteka LIOK
(akocucTembl) https://m.edsoo.ru/863eb46a
OcCHOBHble nokasaTtenu U6 oK
27 | 9KOCUCTEMBI. ubnuoteka L
SKONOrYEcKMe https://m.edsoo.ru/863eb5fa

nupamugbl. CBOMCTBA



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb10e

akocucteMm. Cykueccus

28 | NpupoaHble aKocUcTEMBI

AHTpOMoreHHble
3KOCUCTEMBI

29

Bruocoepa — rnobansHas

30
aKkocuctema 3emnm

Bubnmoteka LUOK
https://m.edsoo.ru/863ebb5e

3aKOHOMEpPHOCTH
31 | cywecTBOBaHUA
ounocdepbl

Bubnunoteka LUOK
https://m.edsoo.ru/863ebd16

YenoBe4yecTBo B

32 buocdepe 3emnun

CocyuiectBoBaHue
npupoabl 1 Yenoee4yecTea

33

Bubnunoteka LJOK
https://m.edsoo.ru/863ebale

PesepBHbIN ypoK.
O606LweHne Tembl
«CoobLectBa n
3KOMNorn4yeckne cUCTeEMbI»

34

OBLIEE KOJIMYECTBO
YACOB MO NPOrPAMME

34

2.5



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebb5e

YYEBHO-METOAMYECKOE OBECINEYEHME OBPA3OBATEJIBHOIO MNMPOLIECCA
OBASATEJIbHbIE YYEBHbIE MATEPUAJTBI ANA YYEHUKA

METOONYECKNE MATEPWAIBI ONTA YYUTENA

LIN®POBbLIE OEPA3OBATEJIbHBIE PECYPCbIl U PECYPCbI CETU WHTEPHET

PACCMOTPEHO Ha 3acegaHnmn MeTogmMyeckoro o6beguHeHns yuntenen rymaHnTapHoro n MCKycCcTBoBeaA4Yeckoro Lmkna (npotokon Ne1
ot 28.08.2024)

Pykosogutens MO /A.M.["'epacnmeHko/
COl'MMIACOBAHO
3amectutens gupektopa no YBP/H.B. Koputko/

AJOKYMEHT NOATBEPXAEH 3LIM PYKOBOOUTENA YYPEXOEHNA






